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ENVIRONMENTAL PROTECTION _ 
AGENCY 


{[FRL 935-1; OPP-30000/27) 
PESTICIDE PROGRAMS 


Rebuttable Presumption Against Registration 
and Continued Registration of Pesticide 
Products Containing 2,4,5-Trichlorophenol 
and Its Salts 


AGENCY: Office of Pesticide Pro- 


grams, Environmental Protection 
Agency (EPA). 


ACTION: Notice of rebuttable pre- 
sumption. 


SUMMARY: 2,4,5-Trichlorophenol 
and its salts have been found to 
exceed certain risk criteria set forth in 
40 CFR 162.11. This notice requests 
registrants and other interested per- 
sons to submit rebuttals and other in- 
formation on the presumption and to 
submit any other data on the risks and 


benefits of this pesticide chemical.: 


This notice is the first of several 
which will give public notification of 
the Agency’s progress in reviewing this 
chemical. 


DATES: Rebuttal evidence and other 
information must be received on or 
before September 18, 1978. 


ADDRESS MATERIAL TO: .Federal 
Register Section, Technical Services 
Division (WH-569), Office of Pesticide 
Programs, EPA, Room 401, East 
Tower, 401 M Street SW., Washington, 
D.C. 20460. 


FOR FURTHER INFORMATION 
CONTACT: 


Mary Reece, Office of Special Pesti- 
cide Reviews, Office of Pesticide 
Programs (WH-566), Room 447, East 
Tower, EPA, 202-755-2972. 


SUPPLEMENTARY INFORMATION: 
The Deputy Assistant Administrator, 
Office of Pesticide Programs, EPA, 
has determined that a rebuttable pre- 
sumption exists against registration 
and continued registration of all pesti- 
cide products containing 2,4,5-Trich- 
lorophenol and its salts.* 


I. REGULATORY PROVISIONS 


A. General. Title 40, part 162.11, of 
the Code of Federal Regulations for 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) as amended 
(86 Stat. 973, 89 Stat. 751, 7 U.S.C. 136 
et seq.), provides that a rebuttable pre- 
sumption against registration shall 
arise if the Agency determines that a 
pesticide meets or exceeds any of the 


‘A position document, containing an ap- 
pendix of references, background informa- 
tion, and other material pertinent to the is- 
suance of this notice, has been prepared by 
the Agency Working Group on 2,4,5-Trich- 
lorophenol and its salts and is also pub- 
lished with this notice. 
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risk criteria relating to acute and 
chronic toxic effects set forth in sec- 
tion 162.11(a)(3). If it is determined 
that such a rebuttable presumption 
has arisen, the regulations require 
that the registrant be notified by cer- 
tified mail and afforded an opportuni- 
ty to submit evidence in rebuttal of 
the presumption. In addition, the 
Agency has determined that the 
public should also be given notice of 
the bases for the presumption to pro- 
vide an opportunity for comment and 
to solicit additional information rele- 
vant to the presumption. 

A notice of rebuttable presumption 
against registration is issued when the 
evidence related to risk meets the cri- 
teria set forth in section 116.11(a)(3). 
It is emphasized that a notice of rebu' 
table presumption against registration 
and continued registration of a pesti- 
cide is not a notice of intent to cancel 
the registration of a pesticide, and 
may or may not lead to cancellation. 
The notice of intent to cancel is issued 
only after the risks and benefits of a 
pesticide are carefully considered and 
it is determined that the pesticide may 
generally cause unreasonable adverse 
effects to the environment. 

All registrants and applicants for 
registration are invited pursuant to 40 
CFR 162.11(a)(4) to submit evidence in 
rebuttal of the presumptions listed in 
part II of this notice and, in the case 
of oncogenicity, to submit information 
which relates to the assessment of on- 
cogenic risks as set forth in the Agen- 
cy’s Interim Procedures and Guide- 
lines for Health Risk and Economic 
Impact Assessment of Suspected Car- 
cinogens (May 25, 1976; 41 FR 21402). 
Registrants and other interested par- 
ties may submit for consideration data 
on benefits which they believe would 
justify registration or continued regis- 
tration. In addition, any registrant 
may petition the Agency to voluntar- 
ily cancel a current registration pursu- 
ant to section 6(a)(1) of FIFRA. 

B. Rebuttal Criteria. Section 
162.11(a)(4) provides that a registrant 
may rebut the presumption by sustain- 
ing the burden of proving: 

(1) In the case of a pesticide pre- 
sumed against. pursuant to the acute 
toxicity or lack of emergency treat- 
ment criteria, “that when considered 
with the formulation, packaging, 
method of use, and proposed restric- 
tions on the directions for use and 
widespread and commonly recognized 
practices of use, the anticipated expo- 
sure to an applicator or user and to 
local, regional, or national populations 
of nontarget organisms is not likely to 
result in any significant acute adverse 
effects” [40 CFR 162.11(a)(4)(i)]; 

(2) In the case of a pesticide pre- 
sumed against pursuant to the chronic 
toxicity criteria, “that when consid- 
ered with proposed restrictions on use 


and widespread and commonly recog- 
nized practices of use, the pesticide 
will not concentrate, persist or accrue 
to levels in man or the environment 
likely to result in any significant 
chronic adverse effects” [40 CFR 
162.11(a)(4)(ii)]; or (3) In either case, 
that “the determination by the 
Agency that the pesticide meets or ex- 
ceeds any of the criteria for risk was in 
error” (40 CFR 162.11(a)(4)(iii)]. 

C. Benefits Information. In addition 
to submitting evidence to rebut the 
presumption of risk, section 
162.11(a)(5)Giii) provides that a regis- 
trant “may submit evidence as to 
whether the economic, social and envi- 
ronmental benefits of the use of the 
pesticide subject to the presumption 
outweigh the risk of use.” If the risk 
presumptions are not rebutted, the 
benefits evidence? submitted by the 
registrant, applicants, and other inter- 
ested persons will be considered by the 
Administrator in determing the appro- 
priate regulatory action. Specifically, 
section 162.11(a)(5)(iii) provides that if 
the benefits appear to outweigh the 
risks, the Administrator may issue a 
notice of intent to hold a hearing pur- 
suant to section 6(b)(2) of FIFRA to 
determine whether the registration(s) 
should be cancelled or application(s) 


- denied. Alternatively, if the “benefits 


do not appear to outweigh the risks, 
the Administrator shall issue a notice 
pursuant to section 3(c)(6) or section 
6(b)(1) of the Act, as appropriate.” 
Moreover, if at any time the Adminis- 
trator determines that a pesticide 
poses an “imminent hazard’ to 
humans or the environment, a notice 
of suspension may be issued pursuant 
to section 6(c) of the Act. 


II. PRESUMPTIONS 


Registrations and applications for 
registration of pesticide products con- 


?Registrants or other interested persons 
who desire to submit benefits informations 
should consider submitting information on 
the following subjects, along with any other 
relevant information they desire to submit: 

1. Identification of the major use of the 
pesticide, including estimated quantities 
used by crop or other application. 

2. Identification of the minor uses of the 
pesticide, including estimated quantities 
used by category such as lawn and garden 
uses and household uses. 

3. Identification of registered alternative 
products for the uses set forth in (1) and (2) 
above, including an estimate of their avail- 
ability. 

4. Determination of the change in costs to 
the user of providing equivalent pesticide 
treatment with any available substitute 
products. 

5. Assessment of regulation impact upon 
user productivity (e.g., yield per acre and/or 
total output) from using available substitute 
pesticides or from using no other pesticides. 

6. If the impacts upon either user costs or 
productivity are significant, a qualitative as- 
sessment of the regulation’s impact on pro- 
duction of major agricultural commodities 
and retail food prices of such commodities. 
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taining 2,4,5-Trichlorophenol and its 
salts meet or exceed the 40 CFR 
162.11(a)(3) risk criteria relating to on- 
cogenicity. The Agency’s basis for con- 
cluding that these risk criteria have 
been met or exceeded is set out in 
“2,4,5-Trichlorophenol and Its Salts: 
Position Document 1,” which follows. 
Copies of attachments to the Position 
Document which are not published 
with this notice are available for 
public inspection in the Office of Spe- 
cial Pesticide Reviews. Information 
protected from disclosure pursuant to 
FIFRA section 10 cannot be provided. 
Specific inquiries concerning the posi- 
tion document, as well as requests for 
access to these files, should be directed 
to Project Manager Mary Reece, 
Office of Special Pesticide Reviews 
(WH-566), EPA, Room 447, East 
Tower, 401 M Street SW., Washington, 
D.C. 20460, 202-755-2972. 

A. Oncogenicity. 40 CFR Section 
162.11(a)(3)(iiM(A) provides that a re- 
buttable presumption shall arise if a 
pesticide ‘(i)nduces oncogenic effects 
in experimental mammalian species or 
in man as a result of oral, inhalation 
or dermal exposure * * *.” As a fur- 
ther clarification of the provision, the 
preamble to the Agency’s Interim Pro- 
cedures and Guidelines for Health 
Risk and Economic Impact Assessment 
of Suspected Carcinogens [May 25, 
1976; 41 FR 21402] states that ‘a sub- 
stance will be considered a presump- 
tive cancer risk when it causes a statis- 
tically significant excess incidence of 
benign or malignant tumors in 
humans or animals.” 

On the basis of scientific studies and 
information summarized in the posi- 
tion document, the Agency has con- 
cluded that all registrations and appli- 
cations for registration of pesticide 
products containing 2,4,5-Trichloro- 
phenol and its salts exceed this risk 
criterion, and that a rebuttable pre- 
sumption against new or continued 
registration of such products has 
arisen. 

B. Other Chronic or Delayed Toxic 
Effects. 40 CFR Section 
162.11(a)(3)(ii)(B) provides that a re- 
buttable presumption shall arise if a 
pesticide “‘(p)roduces any other chron- 
ic or delayed toxic effect in test ani- 
mals at any dosage up to a level, as de- 
termined by the Administrator, which 
is substantially higher than that to 
which humans can reasonably be an- 
ticipated to be exposed, taking into ac- 
count ample margins of safety * * *”. 

On the basis of scientific studies and 
information summarized in the posi- 
tion document, the Agency has con- 
cluded that all registrations and appli- 
cations for registration of pesticide 
products containing 2,4,5-Trichloro- 
phenol or its salts exceed this risk cri- 
terion for fetotoxicity and that a re- 
buttable presumption against new or 
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contined registration of such products 
has arisen. 


III, ADDITIONAL GROUNDS FOR REVIEW 


As discussed in detail in the attached | 


Position Document, some data has as- 
sociated 2,4,5-Trichlorophenol and its 
salts with teratogenic effects in test 
animals. The data and analyses availa- 
ble at this time with respect to this 
effect are not sufficient to warrant the 
issuance of a rebuttable presumption. 
The Agency specifically solicits fur- 
ther evidence bearing on these possi- 
ble adverse effects. All comments and 
information received with respect to 
the potential adverse effects, including 
analysis thereof, may serve as a basis 
for a final decision on registering pes- 
ticides containing 2,4,5-Trichloro- 
phenol and its salts. 


IV. REBUTTAL SUBMISSION PROCEDURES 


All registrants and applicants for 
registration listed below are being no- 
tified by certified mail of the rebutta- 
ble presumption existing against regis- 
tration and continued registration of 
their products. 

The registrants and applicants for 
registration shall have 45 days from 
the date this notice is sent or until 
September 18, 1978 to submit evidence 
in rebuttal of the presumption. How- 
ever, the Administrator may, for good 
cause shown, grant an additional 60 
days during which such evidence may 
be submitted. Notice of such an exten- 
sion, if granted, will appear in the Frp- 
ERAL REGISTER. 

Evidence submitted in _ rebuttal 
should conform to _ the section 
162.11(a)(4) rebuttal criteria which are 
re-stated in section I of this FEDERAL 
REGISTER notice. Registrants or other 
persons submitting rebuttal informa- 
tion should provide data and refer- 
ences to support the statements made 
in their rebuttal submissions, and they 
should submit reproducible copies of 
those publications and other materials 
cited in support of their rebuttal state- 
ments, which are not cited in the posi- 
tion document. 

A registrant or applicant for regis- 
tration may, if it desires, assert a busi- 
ness confidentiality claim covering 
part or all of the information submit- 
ted in rebuttal. The registrant or ap- 
plicant may assert the claim by plac- 
ing on or attaching to the information 
a cover sheet, stamped or typed 
legend, or other suitable form of 
notice employing language such as 
“trade secret,” ‘‘proprietary,” or ‘“‘com- 
pany ~ confidential.” Allegedly confi- 
dential portions of otherwise nonconfi- 
dential documents should be clearly 
marked. 

If a confidentiality claim is asserted, 
the information covered by the claim 
will be disclosed by EPA only to the 
extent and by means of the procedures 
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set forth in 40 CFR Part 2, Subpart B 
(41 FR 36906; September 1, 1976). If 
no confidentiality claim accompanies 
the information at the time it is re- 
ceived by EPA, EPA will place the in- 
formation in the public comment file 
where it will be available for public in- 
spection. ; 

If a registrant or applicant does 
assert a confidentiality claim for some 
but not all, of the information submit- 
ted to EPA in rebuttal, the registrant 
or applicant should furnish two copies 
of the information to EPA. The first 
copy should contain all of the infor- 
mation submitted in rebuttal with in- 
formation claimed as_ confidential 
clearly identified. The second copy 
should be identical to the first except 
that all information claimed as confi- 
dential should be deleted. The second 
copy will be placed in the public com- 
ment file. The first copy will be treat- 
ed in accordance with the procedures 
set out above. 


V. Duty To SuBMIT INFORMATION ON 
ADVERSE EFFECTS 


Registrants are required by law to 
submit to EPA any additional informa- 
tion regarding any adverse effects on 
man or the environment which comes 
to a registrant’s attention at any time, 
pursuant to section 6(a)(2) of FIFRA 
and 40 CFR 162.8(d). If any registrant 
of products containing 2,4,5-Trichloro- 
phenol and its salts has any published 
or unpublished information, studies, 
reports, analyses, or reanalyses regard- 
ing any adverse effects in animal spe- 
cies or humans, residues, and claimed 


- or verified accidents to humans, do- 


mestic animals, or wildlife, which have 
not been previously submitted to EPA, 
the material must be submitted imme- 
diately. When responding to this 
notice, each registrant shall submit a 
written certification to the Agency 
that all information regarding any ad- 
verse effects known to the registrant 
has been submitted. In addition, the 
registrants should notify EPA of any 
studies currently in progress, including 
the purpose of the study, the protocol, 
the approximate completion date, and 
a summary of all results observed to 
date. 


VI. Pustic COMMENTS AND INSPECTION 


During the time allowed for submis- 
sion of rebuttal evidence, specific com- 
ments on the presumptions set forth 
in this notice and on the material con- 
tained in the position document are 
solicited from the public. In particu- 
lar, any documented episodes of ad- 
verse effects to humans, domestic ani- 
mals, or wildlife, and information as to 
any laboratory studies in progress or 
completed are requested to be submit- 
ted to EPA as soon as possible. Specifi- 
cally, information on the fate and ef- 
fects of 2,4,5-Trichlorophenol and its 
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salts, its impurities, metabolities, and 
degradation products on flora and 
fauna, particularly animals with me- 
tabolism similar to man, is solicited. 
Similarly, any studies or comments on 
the benefits from the use of 2,4,5- 
Trichlorophenol and its salts are re- 
quested to be submitted. All comments 
and information received, as well as 
any other relevant information and 
analysis thereof, which come to the at- 
tention of the Agency may serve as a 
basis for final determination pursuant 
to section 162.11(a)(5). 

All comments and _ information 
should be sent to the office of Federal 
Register section at the address given 
above, if possible in triplicate to facili- 
tate the work of the Agency and 
others interested in inspecting them. 
The comments and _ information 
should bear the identifying notation 
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“OPP-30000/27.” Comments. received 
after the specified time period will be 
considered only to the extent feasible, 
consistent with the time limits im- 

by 40 CFR section 
162.11(a)(5)Cii). 

All written comments and informa- 
tion filed pursuant to this notice will 
be available for public inspection in 
the office of the Federal Register sec- 
tion from 8:30 a.m. to 4 p.m. during 
normal working days. Interested per- 
sons are encouraged to take advantage 
of the opportunity to inspect Agency 
files during normal working hours 
since (1) all of the information re- 


ceived may serve as a basis for final | 


determination pursuant to _ section 
162.11(aX(5) and (2) the Agency will 
not generally publish a summary of in- 
formation received in the FEDERAL 
REGISTER at the close of the rebuttal 
period. 


Your cooperation is solicited in iden- 
tifying any errors or omissions which 


.may have been made in the following 


computer listings. Corrections to the 
listings may not necessarily be pub- 
lished in the FEDERAL REGISTER, but 
rather handled by mail with affected 
parties. Omissions will be corrected by 
notice in the FEDERAL REGISTER. 


Dated: July 25, 1978. 


Epwin L. JOHNSON, 
Deputy Assistant Administrator 


Sor Pesticide Programs. 


2,4,5-TRICHLOROPHENOL AND Its SopIUM 
AND POTASSIUM SALTs, Position Doc- 
UMENT 1 E 


2,4,5-Trichlorophenol Working Group, 
Mary Reece, Project Manager, U.S. 
Environmental Protection Agency 
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NOTICES 


FOREWORD 
All technical and formulated 2,4,5- 
trichlorophenol (2,4,5-TCP) products 
are contaminated in varying degree by 
a byproduct of the manufacturing 
process, 2,3,7,8-tetrachlorodibenzo-p- 
dioxin (TCDD). For this reason all ref- 
erences to 2,4,5-TCP denote TCDD- 
contaminated 2,4,5-TCP. Numerous 
toxicity studies on purified TCDD are 
included in this position document. 
Many of these studies were done in 
connection: with another pesticide, 
2,4,5-trichlorophenoxyacetic acid or 
2,4,5-T, which is manufactured from 
2,4,5-TCP. 2,4,5-T, which is a candidate 
for rebuttable presumption against 
registration, is the subject of a sepa- 

rate position document. 


2,4,5-TCP 


I. BACKGROUND 


A. CHEMICAL AND PHYSICAL 
CHARACTERISTICS 


2,4,5-Trichlorophenol (2,4,5-TCP) 
and its sodium (Na-2,4,5-TCP) and po- 
tassium (K-2,4,5-TCP) salts are used 
fungicides, algicides, and bactericides 
(Weissberg and Zinkl, 1973; Plimmer 
et al., 1973). The empirical formulas 
for 2,4,5-TCP and its sodium and po- 
tassium salts are C,T1H.Cl1,OH, 
C.H.Cl,ONa, and C.H.Cl,OK, respec- 
tively. The structural formulas of 
these compounds may be found in 
figure 1. 2,4,5-TCP is also known by its 
trade name, Dowicide 2; the trade 
name of Na-2,4,5-TCP is Dowicide B. 


Conn o« 
Cl Cad | 


rt) C1 
Na-2,4,5=-TCP 


K-2,4,5-TCP 


FIGURE 1. Structural_formulas of 2,4,5-TCP and its sodium and potassium salts 


2,4,5-TCP is a fairly weak acid and is 
considered to be the least toxic of the 
chlorophenols (Kirk-Othmer Encyclo- 
pedia, 1964). The sodium salt is slight- 
ly more toxic. 2,4,5-TCP occurs as grey 
flakes in sublimed mass with a strong 
phenolic odor. Although 2,4,5-TCP is 
relatively insoluble in water (< 0.2 g/ 
100 g water at 25° C), it is soluble in or- 
ganic solvents such as alcohol, ether, 
and acetone. The sodium salt is more 
soluble in water (113 g/100 g water at 
25° C). 2,4,5-TCP has a molecular 
weight of 197.46 and a specific gravity 
of 1.678 (25° C/4° C). Its boiling point 
is 252° C; the melting point is 60-70° C. 


B. MANUFACTURING PROCESS AND 
RESULTING CONTAMINANTS 


1. Formulation. 2,4,5-TCP is pro- 
duced commercially by the alkaline 
hydrolysis of 1,2,4,5-tetrachloroben- 
zene to 2,4,5-TCP. The reaction is car- 
ried out under pressure at 180° C in 
the presence of aqueous sodium hy- 
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droxide and methanol (Kirk-Othmer 


‘Encyclopedia, 1964; Fishbein, 1973). 


2,4,5-TCP can be converted to its 
sodium or potassium salts by the addi- 
tion of sodium or potassium carbonate. 

Polychlorinated dibenzo-p-dioxins 
are formed in the manufacturing proc- 
ess of all cholorophenols. However, 
the amount formed is dependent on 
the degree to which the temperature 
and pressure are controlled during 
production (Fishbein, 1973; Milnes, 
1971; Schulz, 1968; Higginbotham et 
al. 1968; Muelder and Shadoff, 1973). 

An especially toxic dioxin, 2,3,7,8-te- 
trachlorodibenzo-p-dioxin (TCDD), is 
formed during the production of 2,4,5- 
TCP. As can be anticipated, TCDD has 
been associated with all synthetic com- 
pounds derived from 2,4,5-TCP (Kear- 
ney et al., 1973). This includes the 
widely used herbicide and defoliant 
2,4,5-T  (2,4,5-trichlorophenoxyacetic 
acid). The formation of 2,4,5-TCP and 
TCDD is illustrated in figure 2. 


OCH,CO,Na 
De! 


2.4.4.Trightoregh onal 





FIGURE 2. Formulation of 2,4,5-TCP and TCDD 
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2. Types of Dioxins. There are many 
different dioxins; the particular dioxin 
product depends on the chlorophenols 
present (Poland and Kende, 1976). Dif- 
ferent dioxins can be distinguished by 
the number and position of the chlor- 
ines they contain. Chlorine atoms may 
be attached at any of eight different 
positions, creating a theoretical possi- 
bility of 75 compounds or isomers 


(Crossland and Shea, 1973; Khera and ° 


Ruddick, 1973). 


The toxicity of a dioxin varies with 
the position and number of chlorines 
attached to the aromatic rings. Gener- 
ally, the toxicity increases with in- 
creased chlorine substitution. Those 
dioxins that have halogens at the 2, 3, 
and 7 positions are particularly toxic 
(Burger, 1973). TCDD, which has chlo- 
rine atoms at the 2, 3, 7, and 8 posi- 
tions, is considered the most toxic of 
the dioxins (Sparschu et al., 1971). 


3. TCDD Content in Formulated Pes- 
ticides. Although TCDD levels in 2,4,5- 
TCP have not been monitored consist- 


ently over the years, these levels have | 


been measured in 2,4,5-T. Different 
manufacturers produced 2,4,5-T with 
various TCDD contents (Kearney et 
al., 1973). Samples of 2,4,5-T produced 
by one manufacturer from 1966 to 
1968 often cpntained more than 10 
ppm TCDD (Fishbein, 1973). Because 
there was concern about the extreme- 
ly toxic effects of TCDD, manufactur- 
ing methods were changed and care- 
fully controlled to minimize its forma- 
tion. By 1971 industry had reduced the 
amount of TCDD in commercial sam- 
ples of 2,4,5-T to less than 1 ppm 
(Greig et al., 1973; Hussain et al., 1972; 
Milnes, 1971). Production conditions 
and the amount of contaminant in the 
final product are now closely moni- 
tored by industry. 


2,4,5-TCP is available in both a tech- 
nical and analytical form. Technical 
grade 2,4,5-TCP (Dowicide 2) currently 
contains 95 percent active ingredient 
and 5 percent inert ingredients in 
which TCDD is present at a maximum 
of 0.099 ppm. Technical grade Na- 
2,4,5-TCP (Dowicide B) contains 85 
percent Na-2,4,5-TCP and 15 percent 
inert ingredients in which TCDD is 
present at a maximum of 0.099 ppm 
(Dow Chemical Co. Sales Specifica- 
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tions, 1976). The dioxin content in 
both of these products does not exceed 
the limit of 0.1 ppm recommended by 
the Advisory Committee to the EPA 
Administrator on May 7, 1971. 

To obtain a meaningful assessment 
of the levels of TCDD present in the 
environment and to determine the 
amount that could be accumulated in 
the food chain, a sensitive analytical 
method had to be developed that 
could accurately identify TCDD in 
parts per trillion. During the past 10 
years considerable advances have been 
made in this regard. The analytical 
procedure that is currently considered 
the most sensitive is gas-liquid chro- 
matography coupled with high resolu- 
tion mass. spectrometry (National 
Academy of Sciences, 1977). 


C. REGISTRATIONS, USES, AND PRODUCTION 


The largest use of 2,4,5-TCP is as a 
starting material in the manufacture 
of a series of industrial and agricultur- 
al chemicals, the most notable of 
which is the herbicide 2,4,5-T and its 
related products including silvex [2- 
(2,4,5-trichloropnenoxy) propionic 
acid], ronnel [O,O-dimethyl O-(2,4,5- 
trichlorophenyl) - phosphorothioate], 
and the bactericide hexachlorophene. 


2,4,5-TCP and its salts are used in 
the textile industry to preserve emul- 
sions used in rayon spinning and silk 
yarns, in the adhesive industry to pre- 
serve polyvinyl acetate emulsions, in 
the leather industry as a hide preser- 
vative, and in the automotive industry 
to preserve -rubber gaskets. The 
sodium salt is used as a preservative in 
adhesives derived from casein, as a 
constituent of metal cutting fluids and 
foundry core washes to prevent break- 
down and spoilage, as a bactericide/ 
fungicide in recirculating -water in 
cooling towers, and as an algicide/sli- 
micide in the pulp/paper manufactur- 
ing industry. 

There are some minor uses of 2,4,5- 
TCP and its salts in disinfectants 
which are of major importance rela- 
tive to human exposure. These include 
use on swimming-pool-related  sur- 
faces; household sickroom equipment; 
food processing plants and equipment; 
food contact surfaces; hospital rooms; 
sickroom equipment; and bathrooms 
(including shower stalls, urinals, 
floors, and toilet bowls). 
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2,4,5-TCP and its salts have been 
registered for pesticidal use since 1948. 
Current EPA records indicate that 42 
registrants have 94 federally regis- 
tered products and one State regis- 
tered product containing 2,4,5-TCP or 
its salts. These products are usually 
formulated as wettable powders, emul- 
sifiable concentrates, dry powders, liq- 
uids, or ball briquettes. Dow Chemical 
Co. is the major manufacturer of tech- 
nical grade 2,4,5-TCP (Dowicide 2) and 
Na-2,4,5-TCP (Dowicide B). 2,4,5-TCP 
and its salts are frequently mixed with 
other pesticides including pentachloro- 
phenol, tetrachlorophenol, and sodium 
pentachiorophenate. 

Section 7(c) of the Federal Insecti- 
cide, Fungicide, and Rodenticide Act 
(FIFRA) requires manufacturers and 
formulators to submit to EPA infor- 
mation on the production, sales, and 
distribution of their products. Accord- 
ing.to sections 7(d) and 10 of FIFRA, 
this information may not be made 
available to the public. A confidential 
memo summarizing this information 
(Reece, 1977) has been sent to the 
Deputy Assistant Administrator for 
Pesticide Programs. 


D. TOLERANCES 


There are no tolerances for 2,4,5- 
TCP, its salts, or TCDD in or on food 
crops. 40 CFR 180.302 does, however, 
establish a tolerance of 0.05 ppm hex- 
achlorophene in or on cotton seed (a 
nonhuman dietary food item) and 
states that technical grade hexachlor- 
ophene shall not contain more than 
0.1 ppm TCDD. 


E. METABOLISM, DEGRADATION, AND 
RESIDUES 


No data has been found on the 
nature of the degradation products of 
2,4,5-TCP. However, there is evidence 
that 2,4,5-TCP itself is the metabolite 
or primary degradation product of a 
number of pesticides including 2,4,5-T, 
silvex, ronnel, lindane, and benzene 
hexachloride (Watts and Storherr, 
1973; Crosby and Wong, 1973; Goto et 
al., 1972; Leng, 1972). 

1. Soii.—a. 2,4,5-TCP and Its Salts. 
Alexander and Aleem (1961) found 
that 2,4,5-TCP is persistent because it 
is resistant to microbial decomposition 
in certain soil populations. They also 
found that compounds containing a 
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meta-substituted chlorine (such as 
2,4,5-TCP) were more persistent than 
those that did not. 

These results were verified by Hell- 
ing et al., in 1973. 

b. TCDD. Crosby et al. (1973) irradi- 
ated 2,4,5-TCP and its sodium salt and 
found that they discolored rapidly but 
did not degrade into dioxins. Kearney 
et al. (1972) incubated 2,4,5-TCP in 
two types of soil for 70 days to deter- 
mine whether bacterial action might 
convert the 2,4,5-TCP to TCDD. The 
fact that no TCDD was detected dem- 

‘onstrated that TCDD was not formed 
under these laboratory conditions. 
Thus, TCDD is neither formed indig- 
enously in soil (Kearney et al., 1972) 
nor produced biosynthetically from 
soils receiving applications of 2,4,5-T 
or 2,4,5-TCP (Helling et al., 1973; 
Kearney et al., 1972; Kearney et al., 
1973). 

TCDD is a remarkably stable com- 
pound in biological systems at tem- 
peratures up to 700°C (Crossland and 
Shea, 1973; Piper et al., 1973). It is also 
immobile in soil and tends to remain 
on the surface (Helling, 1971), TCDD 
degrades slowly in soil; it has a half- 
life of 1 year (Kearney et al., 1972; 
Helling et al., 1973). 

In 1973, Woolson et al. investigated 
the possibility that TCDD residues 
from old, extremely heavy 2,4,5-T ap- 
plications might still pose a threat to 
wildlife. They analyzed soil samples 
from experimental plots of Lakeland 
sand in Florida that had received mas- 
sive doses of 2,4,5-T (947 pounds 2,4,5- 
T/acre) by aerial application from 
1962 to 1970. The authors estimated 
that the 2,4,5-T used at the time con- 
tained between 2 and 50 ppm TCDD. 
Twenty-five gram samples of 6-inch in- 
crements of a 3-foot core were taken in 
1970. No TCDD residues were found in 
any of the increments; the detection 
limit was less than 1 ppb. The authors 
had estimated that there could be up 
to 2.1 ppm TCDD present in the soil as 
a result of the aerial applications. 
They felt that the absence of detect- 
able TCDD residues could be ex- 
plained by several possibilities: (1) The 
2,4,5-T applied contained less than 2 
ppm TCDD, (2) the TCDD moved 
deeper than 36 inches into the soil, (3) 
the TCDD was decomposed in the soil 
photochemically or biologically, or (4) 
wind erosion removed the TCDD from 
the point of application. However, 
TCDD is immobile in soil and the like- 
lihood of wind erosion or the amount 
of TCDD present being less than 2 
ppm is remote. It is most likely that 
the TCDD photochemically degraded. 

Plimmer et al. (1973) found that 
TCDD is readily photolyzed under cer- 
tain conditions. Crosby and Wong 
(1977) found that herbicide formula- 
tions containing TCDD on leaves, soil, 
or glass plates lost most or all of the 
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TCDD in a single day of exposure to 
sunlight due principally to photo- 
chemical dechlorination. However, 
Crosby et al. (1971) found that a film 
of “pure” TCDD on glass plates was 
not photodegraded when exposed to 
sunlight for 14 days. 

2. Water.—a. 2,4,5-TCP and Its Salts. 
2,4,5-TCP is soluble only in organic 
solvents such as alcohol, ether, or ac- 
etone. The sodium salt is more soluble 
in water but less soluble in organic sol- 
vents. However, some of the uses of 
2,4,5-TCP and its salts could feasibly 
result in their reaching water bodies 
from industrial effluents or from cool- 
ing tower water that is not in a closed 
system. 

b. TCDD. Because TCDD is relative- 
ly immobile in soil and soluble in 
water at only 0.2 ppb, the possibility 
of ground water contamination is vir- 
tually nonexistent and water transport 
is limited (Helling et al., 1973; Harvey, 
1973). 

A recent National Academy of Sci- 
ence report (1977) stated that TCDD 
has never been detected in drinking 
water; the limit of detection in the 
studies cited was in the parts per tril- 
lion. The report did note the toxicity 
of TCDD and its acceptable daily 
intake from water (.0001 yg/kg/day), 
and suggested no-adverse-effect levels 
(7x 10-* pe /ke/day). 

3. Wildlife—1. 2,4,5-TCP and Its 
Salts. No studies identifying 2,4,5-TCP 
residues in wildlife were found. 


b. TCDD.—i. Terrestrial Ecosystems. 


To assess the ecological importance of 
chlorinated dioxins, Woolson et al. 
(1973) examined tissues of 19 bald 
eagles (Haliaectas leucocephalus) col- 
lected in 15 widely separate States. No 
TCDD residues were found; the limit 
of detection was 50 ppb. Because 
eagles are at the top of a food chain, 
the authors concluded that TCDD re- 
sidues from past pesticide applications 
were not available to this food chain. 

ii. Aquatic Ecosystems. Isensee and 
Jones (1975) conducted an experiment 
in which TCDD was absorbed on three 
different types of soil at concentra- 
tions ranging from 0.001-7.45 ppm. 
The soil was then placed in aquatic 
model ecosystems. TCDD accumulated 
in all organisms (mosquito fish, daph- 
nid, duckweed, catfish, and snails). 
The amount of accumulation was di- 
rectly related to the concentration of 
TCDD in the water (0.05-1330 ppt). 
Therefore, the authors concluded that 
under certain conditions TCDD resi- 
dues could accumulate in fish or other 
aquatic organisms. 

Zitco (1972) was unable to detect 
chlorinated dibenzodioxin residues in 
several aquatic animals from various 
locations in Canada; the limit of detec- 
tion 0.01-0.04 ng/g (ppm). The author 
concluded that there is no detectable 
contamination of food by chlorinated 


dibenzodioxins since the species ana- 
lyzed are in high trophic levels of the 
aquatic food chain and serve as good 
indicators of environmental contami- 
nation by cumulative compounds. 
However, analytical methods have im- 
proved considerably since then and sci- 
entists can now detect dioxins in the 
parts per trillion. 

Matsumura .and Benezet (1973) 
found that TCDD pickup (biological 
transfer) was low in brine shrimp and. 
fish but high in mosquito larvae, 
which are bottom feeders. This led 
them to believe that TCDD is not 
likely to accumulate in aquatic sys- 
tems due to TCDD’s low solubility in 
water. 

Baughman and Meselson (1973) re- 
ported the presence of TCDD in fish 
and crustaceans taken from four loca- 
tions in Vietnam. Concentrations 
ranged from 18 to 810 ppt. 

4. Plants.—a. 2,4,5-TCP and Its Salts. 
No studies identifying 2,4,5-TCP resi- 
dues in plants were found. 

b. TCDD. TCDD was not detected in 
the seeds or mature plants of soybeans 
or oats sprayed with TCDD or grown 
on soils contaminated with 60 ppb 
TCDD. The limit of detection was less 
than 1 ppb. Researchers concluded 
that plants do not absorb or translo- 
cate TCDD from soil or leaves after 


foliar application (Isensee and Jones, ~ 


1971; Matsumura and Benezet, 1973). 
Crosby and Wong (1977) found that 
herbicide formulations containing 
known amounts of TCDD that were 
exposed to natural sunlight on leaves, 
soil, or glass plates lost most or all of 
their TCDD during a single day. They 
felt this was due principally to photo- 
chemical dechlorination. TCDD that is 
sprayed on leaf surfaces can be readily 
washed off (Isensee and Jones, 1971; 
Helling et al., 1973; Kearney et al., 
1973). 

Matsumura and Benezet (1973) con- 
cluded that any translocation of 
TCDD in the environment would be 
limited to traces of the compound ad- 
hered to soil particles, dispersed by 
the wind, or biologically transferred in 
aquatic environments. 

5. Animals.—a. 2,4,5-TCP and Its 
Salts. No studies on the metabolism of 
2,4,5-TCP in laboratory animals were 
found. 

b. TCDD. TCDD is eliminated from 
biological systems principally through 
the feces but also through the urine 
(Allen et al., 1975; Piper et al., 1973; 
Vinopal and Casida, 1973; Kimbrough, 
1974). 
~Rose et al. (1976) detected radioac- 
tivity only in the feces of rats adminis- 
tered a single oral does of 1 pg/kg “C- 
labeled TCDD. Liver and fat contained 
4C-TCDD concentrations over 10 
times greater than those in other tis- 
sues examined 22 days after ingestion. 
When oral doses of 0.01, 0.1, or 1 peg 
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“4C-TCDD kg/day were administered 
for 13 weeks, the major route to excre- 
tion was again via the feces, and the 
half-life of the “*C-TCDD in the rats 
was 23.7 days. 

In Sprague-Dawley rats intubated 
with “C-labeled TCDD, only 4.5 per- 
cent of the radioactivity from a single 
oral doese was eliminated through the 
urine in 21 days. A large percentage of 
the radioactivity remaining in the 
body at the end of this period was in 
the liver and over 90 percent was 
within the microsomal fraction (Allen 
et al., 1975). 

In a preliminary report of a 2-year 
chronic toxicity feeding study, Dow 
Chemical USA (Traynor, 1977) report- 
ed the following residue data for rats 
fed indicated TCDD doses: 24,000 ppt 
in liver and 8,100 ppt in fat of females 
ingesting 2,200 ppt/day; 5,100 ppt in 
liver and 1,700 ppt in fat of females in- 
gesting 220 ppt/day; and 540 ppt in 
liver and fat of females ingesting 22 
ppt/day. The preliminary report gives 
no residue data for treated males, or 
for control of either sex. 

6. Humans. The National Human 
Monitoring Program for Pesticides is 
currently sampling human urine and 
analyzing these samples for silvex, 
2,4,5-T, and 2,4,5-TCP through its co- 


operative arrangement with the EPA 


Health and Nutritional Examination 
Survey II (Hanes II project). The 
survey is scheduled for completion in 
1979. Some preliminary results that 
relate to 2,4,5-TCP residues in the first 
400 of an estimated 7,500 samples are 
available. These results are only tenta- 
tive and of course subject to change as 
further data are received. 

Of the initial samples analyzed, 1.68 
percent have shown detectable levels 
of 2,4,5-TCP with a maximum amount 
of 32.4 ppb. The arithmetic mean is 
less than 1 ppb. In addition, 32.69 per- 
cent of the samples have shown trace 
amounts (< 5 ppb) of 2,4,5-TCP. Resi- 
dues of this compound may also be de- 
rived from the metabolism of other 
pesticides and from exposure to 2,4,5- 
TCP that was used as a disinfectant 
(Kutz, 1977). 

7. Animal products.—a. 2,4,5-TCP 
and Its Salts. No information is availa- 
ble on the presence of 2,4,5-TCP resi- 
dues in animal products. However, in 
tests with cattle, sheep, and calves 
that were fed diets containing 2,4,5-T 
and silvex, residues of 2,4,5-TCP were 
detected in the kidney, liver, muscle, 
fat, and milk (Clark et al. 1975; Leng, 
1976; Bjerke et al., 1972). 

b. TCDD. When beef fat samples 
that had been fortified with 2000 ppm 
2,4,5-TCP or its sodium salt, were 
cooked at 500° F for 6-22 hours and 
analyzed, no TCDD was found in any 
of the samples. The limit of detection 
was 0.05 ppm (Watts and Storherr, 
1973). 
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Eighty-five samples of beef fat were 
analyzed for TCDD content under the 
auspices of the EPA Dioxin Implemen- 
tation Plan (see discussion p. 20). The 
beef fat samples included 18 samples 
from control areas and 67 samples 
from areas previously treated with 
2,4,5-T. None of the 18 control samples 
had detectable amount of TCDD ata 
detection limit of 10 ppt. Of these 67 
samples from areas previously exposed 
to 2,4,5-T, one showed a positive 
TCDD level of 60 ppt; 2 appeared to 
have TCDD at 20 ppt; and 5 may have 
had TCDD levels which ranged from 
5-10 ppt. The values for these 5 sam- 
ples were at or below the limits of de- 
tection of 10 ppt. 

Forty-three beef liver samples were 
analyzed and showed no TCDD resi- 
dues at a detection limit of 10 ppt. 

F. Accidental Human Exposure. In 


the cases of human exposure to 2,4,5-. 


TCP, the only adverse effects reported 
were caused by occupational exposure 
or accidents that occured during the 
manufacture of chlorinated phenols or 
products derived from them. 

In 1949, intermediary chemicals of 
the manufacturing process were re- 
leased in a U.S. 2,4,5-T plant. This ac- 
cident led to 117 cases of chloracne 
among exposed workers (Whiteside, 
1977). 

In 1953 there was an accident in a 
Middle Rhine factory manufacturing, 
2,4,5-TCP from 1,2,4,5-tetrachloroben- 
zene. In addition to contracting chlor- 
acne (Goldman, 1972), many workers 
had liver cirrhosis, heart complaints, 
and nervous system disorders, and 
were depressed (Bauer et al., 1961). 

In 1958, 31 employees of a Hamburg, 
Germany, plant in which 2,4,5-T was 
made from technical 2,4,5-TCP con- 
tracted chloracne and suffered the 
physical and psychological symptoms 
associated with it (Poland et al., 1971). 
In 1961 Bauer et al. conclusively iden- 
tified TCDD as the cause of the chlor- 
acne. 

An explosion occurred in a 2,4,5-T 
plant in Amsterdam in 1963. Six 
months later, 9 of the 18 men, who 
were attempting to decontaminate the 
plant, developed chloracne. All of the 
men had worn deep sea diving suits, 
and all but one wore face masks with 
goggles while working in the plant. Of 
these men, three died within 2 years. 
The man without the face mask or 
goggles was severely affected. He was 
unable to walk and is still undergoing 
treatment (Whiteside, 1977). 

In 1964, workers in a 2,4,5-T plant in 
the United States developed chloracne 
from exposure to TCDD (Poland et al., 
1971). 

There was an explosion at the Coa- 
lite Co.’s 2,4,5-TCP plant in Great 
Britain in 1968. TCDD had accidental- 
ly been produced as the result of an 
exothermic reaction (Milnes, 1971; 
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May, 1973). Seventy-nine cases of 
chloracne were reported; many of 
them were severe. 

In 1971 there was an accidental poi- 
soning episode in the United States 
that affected humans, horses, and 
other animals. Waste oil contaminated 
with TCDD had been sprayed on a 
riding arena to contro} dust. Later 
analyses showed that the arena con- 
tained TCDD in concentrations of 31.8 
to 33.0 ng/g (Carter et al., 1975). Com- 
moner and Scott (1976) found that the 
most important route of entry of 
dioxin into the body was the skin. 
(This does not preclude the effects of 
ingesting . food contaminated with 
dioxin from handling.) A 6-year-old 
girl was the most severely affected. 
She had an inflammatory reaction of 
the kidneys and bladder bleeding that 
was diagnosed as acute hemorrhagic 
cystitis with signs of focal pyelone- 
phritis. Nine less severely affected per- 
sons developed diarrhea, headaches, 
nausea, polyarthralgias, and persistent 
skin lesions (U.S. EPA, 1975). The girl 
most affected was thoroughly reexa- 
mined in 1976. Results indicated that 
all of her original symptoms had com- 
pletely disappeared. She had grown 
normally and all tests, including a de- 
tailed neurological examination, were 
normal (Beale et al., 1977). 

In July 1976, 2-10 pounds of TCDD 
were accidentally released in the 
Seveso Region of Italy (Dewse, 1976). 
Most of the inhabitants were adverse- 
ly affected. Reports of immediate 
symptoms and indications of many 
long-term effects are just becoming 
available. The first overt reaction was 

«the appearance of numerous burn-like 
lesions on many of the inhabitants. 
These lesions generally receded. Whi- 
teside (1977) believes that they were 
probably caused by direct contact with 
the sodium hydroxide and phenolic 
components in the fallout. However, 
2% months after the explosion, an in- 
creasing number of children and 
young people in the zone most affect- 
ed began to develop symptoms of 
chloracne on their faces and bodies, a 
definite mark of dioxin poisoning. By 
November 28 people had confirmed 
cases of chloracne. This number rose 
to 38 by December and to 130 a year 
after the explosion. A number of the 
victims exposed underwent a ‘“com- 
plete change of character’: they 
became extremely. nervous, tired, 
moody, and irritable, and had a 
marked loss of appetite. 

There were a number of Seveso 
women who were pregnant at the time 
of the accident. Whiteside £1977) re- 
ported that the total number of legal 
and illegal abortions performed as a 
result of the explosion probably to- 
taled 90. There were 51 spontaneous 
(as distinct from induced) abortions. A 
survey conducted by an epidemiolog- 
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ical commission has shown that 183 
babies were delivered in the 2 months 
following the accident. Eight cases of 
birth abnormalities have been noted 
among babies born to women in the 
Seveso area who were pregnant at the 
time of the explosion. However, local 
physicians have had difficulty relating 
these abonormalities directly to the 
explosion because the incidence of 
birth abnormalities was not signifi- 
cantly higher than the normal inci- 
dence of abnormal births (Whiteside, 
1977). 


II. REGULATORY HISTORY 


The regulation of many polychlori- 
nated ring compounds has been relat- 
ed to the presence of TCDD as a con- 
tami- nant in the commercial product. 
Historically, regulation has focused on 
2,4,5-T. 

In October 1969, Bionetics Research 
Laboratory, a contractor for the Na- 
tional Cancer Institute, released infor- 
mation on their large scale screening 
of a number of pesticides and industri- 
al chemicals for mutagenicity, carcino- 
genicity, and teratogenicity. They 
found 2,4,5-T to be teratogenic in mice 
when 113 mg/kg body weight was ad- 
ministered during early pregnancy. 
Birth defects included cleft palates 
and cystic kidneys. On Iater examina- 
tion researchers ascertained that the 
2,4,5-T was contaminated with ap- 
proximately 30 ppm TCDD. This and 
other scientific studies summarized in 
this Section are fully discussed in sec- 
tions ITI and IV. 

On October 29, 1969, the President’s 
science advisor responded to the re- 
lease of the Bionetics’ report by an- 
nouncing that a series of coordinated 
actions would be taken by several gov- 
ernment agencies to restrict the use of 
the herbicide 2,4,5-T. 

In early 1970, animal experiments 
confirmed that when the purest avail- 
able 2,4,5-T, which contained less than 
0.05 ppm TCDD, was fed to pregnant 
mice in large doses, the offspring 
would be malformed (Courtney and 
Moore, 1971). 

On April 15, 1970, the Secretaries of 
Agriculture; Health, Education, and 
Welfare; and Interior announced the 
suspension of the following registra- 
tions of 2,4,5-T: all uses in lakes, 
ponds, or ditch banks; and liquid for- 
mulations for use around the home, 
recreational areas, and similar sites 
(USDA-PRD PR 70-1, April 20, 1970). 
A notice of cancellation of registration 
was issued on May 1, 1970, for all 
granular 2,4,5-T formulations for use 
around the home, recreational areas, 
and similar sites, and all 2,4,5-T uses 
on crops intended for human con- 
sumption (USDA-PRD PR 70-13, May 
1, 1970). 

On September 28, 1970, the Depart- 
ment of Agriculture issued a Pesticide 


NOTICES - 


Registration Notice stating that all 
products containing TCDD were in 
violation of FIFRA because they con- 
stituted a possible hazard to humans. 
The notice indicated that appropriate 
regulatory action: would be taken if 
TCDD were found in any economic 
poison (USDA-PRD PR 170-22, Sep- 
tember 28, 1970). 

On May 5, 1971, the Report of the 
Advisory Committee to the EPA Ad- 
ministrator recommended that use of 
2,4,5-T be permitted only under cer- 
tain conditions in forests, ranges, and 
rights-of-way providing: 

(1) That a limit of 0.1 ppm TCDD be 
set for all future production of 2,4,5-T; 

(2) That 2,4,5-T be applied no more 
than once a year at any one site; and 

(3) That 2,4,5-T be applied with cau- 
tion so it will not contaminate other 
areas where it may come into human 
contact. 

In July 1972 Dow Chemical Co. ob- 
tained an injunction against EPA. The 
Court of Appeals for the 8th Circuit 
overturned this injunction in 1973. 
EPA withdrew cancellation and infor- 
mation gathering proceedings initiated 
against 2,4,5-T and related compounds 
on June 24, 1974, due to the Agency’s 
inability to monitor food for residues 
of TCDD with the necessary analyt- 
ical precision, 

In July 1974 EPA held a_ Dioxin 
Planning Conference in Washington, 
D.C. Participants of the public meet- 
ing discussed data analysis, analytical 
methodology, toxicology, and monitor- 
ing. There was an emphasis on devel- 
oping analytical methodology for de- 
tecting TCDD in parts per trillion. As 
a result, the Agency promulgated the 
Dioxin Implementation Plan (DIP) to 
identify a preferable analytical 
method to monitor human and envi- 
ronmental samples for TCDD residues 
in the low parts per trillion (ppt) 
range. 

DIP consisted of a short-term moni- 
toring program involving beef fat and 
liver samples and a broad 2- to 5-year 
research plan. The Environmental De- 
fense Fund, the Department of Agri- 
culture, and Dow Chemical Co. partici- 
pated in the monitoring program, 
which utilized improved analytical 
methodology capable of detecting 
TCDD in the parts per trillion range. 

On-going TCDD studies under the 
DIP include: an analytical method 
validation study to produce statistical- 
ly defensible data; monitoring for resi- 
dues in human milk in the Pacific 
Northwest; additional beef fat residue 
studies; additional technical pesticide 
residue studies; and an environmental 
monitoring program for TCDD resi- 
dues in soil, water, and biota. 


III. SUMMARY OF SCIENTIFIC EVIDENCE 
RELATING TO REBUTTABLE PRESUMPTION 


A. ONCOGENIC EFFECTS IN TEST ANIMALS 


40 CFR section 162.11(a)(3)(ii)(A) 
provides that a rebuttable presump- 
tion shall arise if a  pesticide’s 
ingredient(s), metabolite(s), or degra- 
dation product(s) * * * induces onco- 
genic effects in experimental mamma- 
lian species or in man as a result of 
oral, inhalation or dermal exposure 
***” Section 162.3(bb) defines the 
term oncogenic as “the property of a 
substance or a mixture of substances 
to produce or induce benign or malig- 
nant tumor formation in living ani- 
mals.” 

1. 2,4,5-TCP. Because all 2,4,5-TCP 
contains a certain amount of TCDD, 
any reference to 2,4,5-TCP denotes a 
product that is contaminated. As a 
result, all the information used to 
assess 2,4,5-TCP in relation to section 
162.11 risk criteria is derived from 
studies in which the test substance 
was 2,4,5-TCP contaminated with 
TCDD. The Agency knows of no data 
relating to pure 2,4,5-TCP. 

The National Cancer Institute tested 
2,4,5-TCP for carcinogenicity (Innes et 
al., 1969). Two hybrid strain of mice 
((C57BL/6xC3H/AnfoF, and (C57BL/ 


. 6xAKR)F,] were given a single subcu- 


taneous injection of 1,000 mg/kg 2,4,5- 
TCP/kg (97 percent pure, contami- 
nant not specified) in corn oil when 
the mice were approximately 28 days 
old. No significant difference in tumor 
frequency was found between the 
2,4,5-TCP treated groups and the con- 
trol mice at necropsy. 

In a short-term study on BHC (ben- 
zene hexachloride) isomers and their 
metabolites including 2,4,5-TCP, Goto 
et al. (1972) fed 20 5-week-old male 
ICR-JCL mice a diet containing 600 
ppm 2,4,5-TCP (contaminant in 2,4,5- 
TCP not specified each day for 6 
months. They observed no unusual 
weight increases in the hearts, kid- 
neys, or livers of treated mice as com- 
pared to the controls. No tumors were 
noted in the mice fed 2,4,5-TCP al- 
though malignant and benign tumors 
were noted in the livers of mice fed 
technical BHC, alpha-BH, beta-BHC, 
and gamma-BHC. 

The EPA Carcinogen Assessment 
Group (CAG) judged these studies in- 
adequate for assessing the oncogenic 
potential of 2,4,5-TCP. The Working 
Group concurs. 

2. TCDD.—a. Van Miller Study. A 
recent paper by Van Miller et al. 
(1977) reports the results of a 2-year 
feeding study with Sprague-Dawley 
rats. Groups of 10 rats were adminis- 
tered a diet containing TCDD in one 
of the following concentrations: 0, 1, 5, 
50, and 500 parts per trillion (ppt, 10- 
g TCDD/g food), and 1, 5, 50, 500, or 
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1,000 parts per billion (ppb, 10-° g 
TCDD/g food). 

Laparotomies were performed on all 
surviving rats during the 65th week. 
Biopsies were performed from all 
tumors observed. Rats were / main- 
tained on the diet for 78 weeks and 
were than placed on the control diet. 
Surviving rats were killed at 95 weeks. 
Complete necropsies were done at this 
time and tissue samples were micro- 
scopically examined. Special staining 
methods were used as an “aid in the 
diagnosis of neoplasms.” 

Food intake was significantly lower 
in rats that ingested 50, 500, or 1,000 
ppb TCDD than it was in the control 
animals. All of the rats administered 
these doses died between the second 
and fourth weeks of treatment. 

At the sublethal doses, there were 
toxic and tumorigenic effects. Three 


TABLE i. 
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of the 10 deaths which occurred in the 
5-ppb dose group were attributed to 
aplastic enemia. One animal in the 
500-ppt group had severe liver infarc- 
tion. The overall incidence of neo- 
plasms in the six experimental groups 
was 38 percent (23/60), compared with 
no lesions or 0 percent (0/10) in the 
control group. This difference is statis- 
tically significant. Neoplastic nodules 
and cholangiocarcinomas of the liver 
were observed in 4 of 10 rats (40 per- 
cent) that ingested 5 ppb TCDD (two 
animals had both neoplastic plastic 
nodules of the liver and cholangiocar- 
cinomas). One rat (10 percent) in the 
group that ingested 1 ppb had a carci- 
noma compared to none of the con- 
trols. Hepatic tumors were not found 
in rats administered the other doses 
(Table 1). 


/ 


1/ 
Liver tumors in rats that ingested TCDD 








Rats With 
Neoplastic 
Nodules 


Rats With Rats With 
Cholanqio- Nodules plus 


carcinomas Carcinomas 





ose, Dob No. % 


No. % No. % 





0 0/10 0 


1 0/10 0 
2/ 
5 4/10 40 





Da.a frow Van Miller (1977). 


0/10 0 0/10 6 

1/10 10 1/10 10 
2/ 2/ 

2/10 20- 4/10 40 


Two animals had both neoplastic nodules of the liver and 


cholanai ocarcinomas. 





(23) 
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Benign and malignant tumors devel- 
oped in rats that ingested 5, 50, or 500 
ppt and 1 or 5 ppb TCDD, compared to 
none in the control rats. Twenty-three 
of the rats (46 percent) in these five 
groups had tumors. Nineteen of these 
rats (57 percent) that died in the six 
groups fed subacute levels of TCDD 


had neoplastic alterations. Three rats 
that ingested 5 ppb died of aplastic 
anemia. Carcinomas were observed in 
the ear duct, kidney, and liver. Three 
retroperitioneal histiocytomas were 
described as metastasizing to the 
lungs, kidney, liver, and skeletal mus- 
culature. Statistically significant in- 
creases in tumors at all sites were 
found in the rats fed 5, 50, 500, 1,000, 
and 5,000 ppt as compared with the 
control animals (p=0.05) (table 2). 


b. Preliminary report: Dow Chemical 
Co. study. The Dow Chemical Co. has 
just completed a chronic toxicity 
study of TCDD with 472 Sprague- 
Dawley rats (Traynor, 1977). Fifty rats 
of each sex were maintained for 2 
years on diets which contained 0.001, 
0.01, and 0.1 ug TCDD/kg body 
weight/day. This dose is equivalent to 
approximately 22, 210, and 2,200 ppt 
in the diet. Eight-six rats of each sex 
were maintained on a control diet. 
Table 3 lists the tumors found. 


c. Conclusion. The working group 
has concluded that there is evidence 
to indicate that TCDD can produce 
oncogenic effects in rats. Since 2,4,5- 
TCP contains TCDD (at a maximum 
amount of 0.099 ppm), a rebuttable 
presumption against the registration 
of 2,4,5-TCP products has arisen be- 
cause of the oncogenic effects of its 
contaminant, TCCD. 
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TABLE 2. Benign and malignant tumors in rats that ingested TCDD 








No. Tumors Rats with Tumors 








Benign Malignant ‘Total No. % 





0 0/10 
0 0/10 
5/10 
3/10 
4/10 
4/10 
7/10 


Data from Van Miller (1977). 

Rats administered 50, 500, and 1000 ppb were all dead within 4 weeks. 
Forty male rats that were used as controls for another study were re-, 
ceived at the same time as the rats in this study and kept under iden- 
tical conditions. ‘They did not have neoplasms when killed at 18 months. 
Three rats died of aplastic anemia. 

One rat had severe liver infarction. 

rat had an ear duct carcinoma and lymphocytic leukemia. 

rat had an adenocarcinoma (kidney). 

rat had a malignant histiocytoma (retroperitoneal). 

rat had an angiosarcoma (skin). 

rat had a Leydig cell adenoma (testis). 

rat had a fibrosarcoma (muscle). 

rat had a squamous cell tumor (skin). 

rat had an astrocytoma (brain). 

rat had a fibroma (striated muscle). 

rat had a carcinoma (skin). 

rat had an adenocarcinoma (kidney). 

rat had a sclerosing seminoma (testis). 

rat had a cholangiocarcinoma and malignant histiocytomas (retro- 
peritoneal). 

One rat had an angiosarcoma (skin). 


lee 


tetuie 


R 


One 
One 
One 
One 
One 
One 
One 
One 
One 
One 
One 
One 
One 


One had a neoplastic nodule. 





TABLE 3. Tumors in Sprague-Dawley rats that ingested TCDD 








Dose, ppt 





0 0 

22 0 
Hepatocellular Nodules 
Squamous Cell Gist” 
Alveolar Hyperplasia 
Squamous Cell Carcinoma 


Hepatocellular Carcinoma 





oe from the preliminary report of the Dow Chemical Company Study, 

977. 

Hardpalate squamous cell carcinomas were observed in one female rat. 
Squamous cell carcinomas were observed in the lung, hardpalate/nasal 
turbinates, or tongue. 
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B. FETOTOXIC AND TERATOGENIC EFFECTS 
IN MAMMALIAN SPECIES 


40 CFR 162.11(a)(3)(ii(B) provides 
that a rebuttable presumption shall 
arise if a pesticide’s ingredients ‘‘* * * 
(p)roduces any other chronic or de- 
layed toxic effect in test animals at 
any dosage up to a level, as deter- 
mined by the Administrator, which is 
substantially higher than that to 
which humans can reasonably he an- 
ticipated to be exposed, taking into ac- 
count ample margins of safety.” 

Embryotoxic effects are considered 
to denote all transiet or permanent 
toxic effects induced in an embryo or 
fetus, regardless of the mechanism of 
action. These effects include terato- 
genicity, mortality, and/or retardation 
of growth. Embryo mortality refers to 
death at any stage of embryonic or 
fetal development. Teratogenic effects 
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are characterized by generally irre- 
versible abnormalities originating 
from an impairment in the embryonic 
or fetal development. 

1. 2,4,5-TCP. Neubert and Dillmann 
(1972) tested NMRI mice for the em- 
bryotoxic and teratogenic effects of 
2,4,5-TCP. Pregantm mice were given 
0.9 or 9 mg 2,4,5-TCP/kg body weight 
by intubation on days 6-15 of gesta- 
tion. there was an increase in embryo- 
mortality in mice treated at the higher 
dose: Resorptions were observed in 78 
percent (7/9) of the litters as com- 
pared to 32 percent (21/65) of the oil- 
treated control litters (table 4). The 
number of resorptions in each litter 
was significantly greater at the 9 mg/ 
kg dose level than it was in the oil- 
treated controls (p=0.05). No signifi- 
cant increases in teratogenic effects 
were observed at either dose. 


TABLE 4. Summary of fetotoxic and teratogenic effects of 2,4,5-TCP 





1/ 


in NMRI mice 








Litters Aff 


ected/Live Litters 





Dose, Resorptions 


Cleft Palate 





mg/kg No. 





% No. % 





0 23/95 
oil 21/65 
0.9 mg/kg 4/14 
9.0 ma/kg 7/9 





1/ Data from Neubert and Dillmann 


24 
32 
29 
78 


6/95 
4/65 
1/14 
0/9 


(1972). 





2. TCDD. A number of studies on the 
embryotoxicity of TCDD indicate that 
there are two major types of terato- 
genic effects generally associated with 
test animals receiving doses of TCDD 
during pregnancy: Cleft palates in 
mice and kidney anomalies in rats and 
mice. TCDD is also fetotoxic in these 
species. 

a. Mice. The first evidence that 
TCDD might represent a reproductive 
hazard to humans appeared in 1970 in 


a Bionetics Research Institute study 
which reported that 2,4,5-T was tera- 
togenic (Courtney et al., 1970). When 
a dosage of 113 mg/kg 2,4,5-T was ad- 
ministered to AK mice on days 6 to 15 
of pregnancy, 49 percent of the fetuses 
were deformed. Cleft palates, cystic 
kidneys, and fetal mortality were the 
common anomalies found. However, 
analysis using gas chromatography 
later showed that the 2,4,5-T used in 
the Bionetics study was contaminated 
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with 27+8 ppm TCDD. The question 
of whether dioxin rather than 2,4,5-T 
caused these adverse effects was 
raised. 

Courtney and Moore (1971) studied 
the embryotoxic and teratogenic ef- 
fects of TCDD in three strains of preg- 
nant mice (table 5). Test animals were 
administered 1 and 3 we TCDD/kg 
body weight subcutaneously in solu- 
tions of 100 percent DMSO (dimethyl- 
sulfoxide) on days ~-6-15 of gestation. 
DMSO was administered as the con- 
trol. TCDD produced cleft palates in 
all three strains of mice. In the CD-1 
mice 30 percent of the litters (3/10) 
had fetuses with cleft palates at 3 pg/ 
kg as compared to 0 percent of the 
controls (0/9). Seventy-one percent of 
the litters of C57B1/6 mice (5/7) had 
cleft palates at 3ng/kg body weight as 
compared to 0 percent (0/23) of the 
controls. Twenty-two percent (2/9 
liters) of the DBA/2 mice also had 
cleft palates at this same dosage as 
compared to 0 percent (0/23) of the 
controls. The authors also found a 
marked increase in the incidence of 
kidney anomalies in all mice strains 
(table 5). There was a dose-related re- 
sponse in the CD-1 mice. One strain of 
inbred mice, C57B1/6, which was espe- 
cially’ sensitive, developed kidney 
anomalies in all seven (100 percent) of 
the litters as compared to 9 percent 
(2/23) in the controls. Although 
TCDD produced a significant increase 
in the ratio of maternal liver weight to 
body weight in the inbred mice strains 
(C57B1/6 and DBA/2), the CD-1 (ran- 
domly bred) mice were not significant- 
ly affected. TCDD had no effect on 
fetal mortality, fetal weights, or ma- 
ternal weights at the doses adminis- 
tered. 

In another study in which six diox- 
ins were administered subcutaneously 
and orally to CD-1 mice, Courtney 
(1976) found TCDD to be the most fe- 
totoxic and teratogenic by either route 
of exposure at all dose levels tested. 
On days 7-16 of gestation, TCDD was 
administered orally at 25-400 pg/kg/ 
body weight and subcutaneously at 25- 
200 we/kg/body weight. The results 
are given in Table 6. 
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1/ 
TABLE 5. Summary of the teratogenic effects of TCDD in mice and rats 


~ 








Litters Affected/ Average Fetuses 
-Live Litters Affected/Live Litters 
Dose, Cleft Palate Kidney Anomalies Cleft Palate Kidney Anomalies 
Strain ug/keg No. b No. b No. b No. b 











MICE 





(DMSO) 0/9 0 33 
1/9 11 56 
3/10 30 100 


2/29 22 89 
C57B1/6 (DMSO) 0/23 0 9 


0 
1 
3 

DBA/2 0 (DMSO) 0/23 0 13 
3 
0 

3 5/7 100 








0 (DMSO) 0/9 
0.5 0/6 





1/ Data from Courtney and Moore (1971). 





1/ 


TABLE 6. Fetotoxic and teratogenic effects of TCDD in CD-1 mice 








Average Fetal Average No. Abnormal Anomalies/Total Fetuses 
Dose, Route of Ad=- Mortality/. Abnormal Cleft Kidney Ano- Club 
ug/kg/day ministration Litter, % Fetuses/Litter Palate, % malies, % Foot, % 








25 oral 6 
50 oral 13 
100 oral 14 
200 oral 87 
400 oral 97 


° ee 
- Ons Ew oO 


25 subcutaneous 36 
50 subcutaneous 56 
100 subcutaneous 72 
200 subcutaneous 76 


(=) WW UT OV o- ool 
e 


5% anisole. oral 6 
corn oil 
(0.1 ml) 
2/ 
DMSO subcutaneous 14 


e 
co 





1/ Data from Courtney (1976). 
2/ DMSO = dimethylsulfoxide 
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Mortality per litter increased with 
the dose and reached 97 percent (oral) 
and 76 percent (subcutaneous) in the 
litters administered TCDD, as com- 
pared with a mortality of 6 and 14 per- 
cent in the oral and subcutaneous con- 
trol groups, respectively. The most 
common anomalies observed were cleft 
palates and malformed kidneys. All of 
the fetuses in the 200 and 400 pg/kg 
(oral) and 200 ywe/kg (subcutaneous) 
groups exhibited cleft palates as com- 
pared to 0 percent of the controls. Of 
the fetuses in the 200 pg/kg (oral) 
group, 100 percent had kidney mal- 
functions as compared to 1 percent of 
the controls. Other, anomalies ob- 
served were hydrocephalus, open eye, 
and club foot. Edema and petechiae 
were also observed in fetuses adminis- 
tered the high doses. Responses ap- 
peared to be dose related. Subcutane- 
ous injection produced greater re- 
sponses than did oral administration. 

Moore et al. (1973) also found that 
TCDD caused fetotoxic and terato- 
genic responses in C57B1/6 mice at a 
dose level as low as 1 ywe/kg adminis- 
tered on days 10 through 13 of gesta- 
tion. Compared with 0 percent inci- 
dence (0/27) in the control litters, 94 
percent (15/16) of the treated litters 


TABLE 7. Embryotoxic and teratogenic effects of TCDD on NMRI mice 


exhibited kidney anomalies and 19 
percent (3/16) had cleft palates. At 3 
pg/kg the incidence of these anoma- - 
lies was 100 percent (14/14) and 86 
percent (12/14), respectively. 


Neubert and Dillmann (1972) tested 
the embryotoxic and teratogenic ef- 
fects of TCDD in NMRI mice. In one 
test pregnant mice were given varying 
doses of TCDD (0.3-9 pg/kg) by intu- 
bation on days 6-15 of gestation. Re- 
sults are shown in table 7. Very high 
embroymortality was observed, as ex- 
pressed by the percent of fruitful 
wombs showing evidence of resorp- 
tions. At 9 pg/kg, all viable litters (3/ 
3) evidenced resorptions; 67 percent 
(6/9) of all litters had total resorp- 
tions. Oil control values were 32 and 0 
percent for litters with resorptions 
and litters with total resorptions, re- 
spectively. Cleft palate was observed 
in all of the litters and 82 percent of 
the fetuses at 9 pg/kg; comparable oil 
control values were 6 and 0.7 percent, 
respectively. Statistically significant 
(p<0.01) proportions of the fetuses 
evidenced cleft palate at 3, 4.5, and 9 
pe/keg (3, 13, and 82 percent, respec- 
tively) when compared with the oil 
control. 


1/ 








2/ 


Litters Affected/Viable Litters 





Dose, _ Resorptions 


Cleft Palate 





ug/kg No. 2 


. a 7 





24 
32 
54 
67 
42 


0 23/95 
Oil 21/65 
0.3 7/13 
3.0 16/24 
4.5 5/12 
3/3 


3/6 


9.0 
3/ 


9.0. 50 





6/95 
4/65 
0/13 
7/24 
6/12 
3/3 

5/6 


Data from Neubert and Dillmann (1972). 
Dose administered on days 6-15. 
Dose administered on days 9-13. 


2/ 
3/ 


In another test in which high doses 
of TCDD were given orally on a single 


day of gestation, Neubert and Dill- . 


mann (1972) observed the same type 
of effects on embryomortality and the 
incidence of cleft palate. The authors 


administered 23 and 45 pg/kg TCDD 
on day 6. The maximum effect on 
mortality (resorption in 100 percent of 
the viable littérs) was seen in the mice 
administered 45 yg/kg. The highest in- 
cidence of cleft palate (71 percent of 
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viable litters) was noted at 45 pg/kg on 
day 11. Control values were 24 percent 
for litters with resorption and 6 per- 
cent for litters with cleft palates. 

Smith et al. (1976) studied the tera- 
togenicity of TCDD in CF-1 mice. Dos- 
ages of 0.001, 0.01, 0.1, 1, and 3 peg 
TCDD/kg body weight/day were ad- 
ministered by gavage on days 6 
through 15 of gestation. The percent- 
age of resorptions per implantation 
was significantly higher than it was in 
the controls only in the 1 pg/kg group. 
The incidence of cleft palates in the 1 
and 3 pg/kg dose groups was signifi- 
cantly higher than it was in the con- 
trols (table 8). At 3 pg/kg there was 
also a significantly greater incidence 
of litters that had fetuses with bilater- 
al dilated renal pelvises than there 
was in the controls. The authors con- 
cluded that the no-effect level for ter- 
atogenic effects from TCDD was 0.1 
pe/ke/day. 

Neubert et al. (1973) found that 
TCDD was highly embryotoxic and fe- 
totoxic in mice. Extrapolating from a 
dose-response curve, they estimated 
the ED..for cleft palate in fetuses was 
40 peg/ke/day. The no-effect level 
during days 6 to 15 of gestation was es- 
timated to be 2 pg/kg/day for NMRI 
mice. No pronounced fetal mortality 
was observed when 3 pg TCDD/kg 
body weight was administered on days 
6-15 of pregnancy (table 9). 
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TABLE 8. Fetotoxic and teratogenic effects of TCDD in CF-1 Mice 








Incidence of Cleft Litters with 
Palate in Litters/Live Resorbed Fetuses/ 
Litters Live Litters 


Litters with Dilated 
Renal Pelvises/Live 
Litters 





No. 


ri No. b 


No. 





0/34 
2/41 
0/19 
1/17 
4/19 


10/14 





25/34 74 
30/41 73 
17/19 89 
16/17 Qu 
18/19 95 
11/14 78 


1/ Data from Smith et al. (1976). 
e2/ Statistically different from the control by the Fishers exact probability test (p < 0.05) 


0/34 
0/41 
0/19 
0/17 
1/19 
4/14 








TABLE 9. Occurrence of cleft palate in offspring of mice fed TCDD 





Strain 


Dose, Cleft Palates/Total 
ug/kg Fetuses Examined, % 


Affected Litters/ 
Total Litters 





No. b 





aw ww 

mM ke W © — re Ww © 
° e 

~ Ww 


wy © lw © WO Ww © 
NN 


ae) 





1/ Data from Neubert et al. (1973). 


0/29 
3/10 


0/23 
2/9 


10/160 
7/24 


0/23 
5/7 
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b. Rats. Sparschu et al. (1971) stud- 
ied the ‘teratogenicity of TCDD in 
Sprague-Dawley rats. TCDD was ad- 
ministered orally in concentrations of 
0.03, 0.125, 0.5, 2, and 8 pg/kg/day on 
days 6-15 of gestation. There was a 
high incidence of fetal mortality. At 8 
pe/kg/day all fetuses (100 percent) 
were resorbed as compared to 63/309 
(20 percent) in the controls. Fetal 
weights were depressed in the 0.125, 
0.5, and 2 wg/kg/day groups. The oc- 
currence of this effect was statistically 
significant in all groups except the fe- 
males administered 0.5 yg/kg. Most of 
the abnormalities noted were intesti- 
nal hemorrhages. No adverse effects 
were noted in the fetuses whose moth- 
ers were fed 0.03 pe/kg/day. Table 10 
shows the dose/response relationship. 
The authors concluded that TCDD in- 
duced a high level of maternal and 
fetal toxicity and that 0.03 pg/kg/day 
,was the no-effect level for fetal and 
embryotoxic effects in rats. 

Khera and Ruddick (1973) studied 
the effect of TCDD on reproduction in 
Wistar rats. In the first test, rats were 
orally administered 0.125-1 pg TCDD/ 
kg on days 6-15 of gestation. Observa- 
tions of visceral lesions showed a dose- 
response relationship at 0.25 pg/kg 
and above; slight decreases in fetal 
weight were also seen (table 11). Post- 
natal effects of prenatal exposure to 
TCDD were studied by allowing 
offspring of treated dams to be reared 
by untreated dams until weaning. Re- 
duced survival, body weight, and re- 
productive ability in the progeny were 
observed after the mothers were treat- 
ed with 0.5 and 1.0 ng/kg. No fetotoxic 
effects were observed at 0.125 pg/kg. 
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TABLE 10. Intestinal hemorrhages in offspring of Sprague-Dawley rats fed TCDD 








Fetuses Affected/ Litters Affected/ 
Dose, Fetuses Examined Litters Examined 
ug/kg/day No. b No. 








0 (control) 0/246 0/24 
0.03 0/115 0/10 
0.125 18/127 7/10 
0.5 36/99 10/12 
2.0 4/7 2/4 
8.0 s us 





1/ Data from Sparschu et al. (1971). 





1/ 
TABLE 11. Teratogenic effects of TCDD in Wistar rats 








: Fetuses with Fetuses with Micro- 
Average No. Average Skeletal Anomalies/ scopic Visceral Lesions/ 
Dose, Live Fetuses/ Fetal Total No. Examined Total No. Examined 
ug/kg Litter Weight, g No. b No. 
TEST I 











Untreated 10.7 4,82 5/107 0/13 
Control 

2/ 

Treated é 
Control 21/116 
0.125 3/121 
0.25 6/109 
0.5 10/105 


1.0 6/81 





TEST IL 





Untreated 

Control 5 8/116 
2/ 

Treated 

Control 9/89 


1.0 7/86 
1/57 





Data from Khera and Ruddick (1973). 
Anisole = corn oil. 


Vv 
2/ 
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In ‘a second experiment rats were 
treated orally with 1-16 pg TCDD/kg 
body weight/day on days 6-15 of ges- 
tation. Doses of 4 pg/kg or more pro- 
duced maternal toxicity and 100 per- 
cent embryomortality. Fetal weight, 
number of live fetuses per litter, and 
incidence of visceral lesions were all 
adversely affected by treatment. The 
incidence of skeletal anomalies was 
comparable to that in the controls at 
all dose levels tested. The authors con- 
cluded :that oral treatment of preg- 
nant Wistar rats with 0.25 pg (or 
more)/kg/day on days 6-15 of gesta- 
tion results in adverse effects on rat 
development. 

Courtney and Moore (1971) studied 
the teratogenicity and embryotoxicity 
of TCDD in CD rats. TCDD was ad- 
ministered subcutaneously in solutions 
of 100 percent DMSO on days 6-15 of 
gestation. DSMO was administered as 
the control. Kidney anomalies were 
found in four of the six litters (67 per- 
cent) whose dams were administered 
0.5 we /kg as compared to 0 percent (0/ 
9) in the controls. Results also showed 
that TCDD did not cause an increase 
in fetal mortality, fetal weight, or cleft 
palates in the fetuses. Table 5 summa- 
rizes the results of the study. 

Dow Chemical USA (Traynor, 1977) 
conducted a three-generation repro- 
ductive study on Sprague-Dawley rats 
continuously fed the equivalent of 
0.001, 0.01, or 0.1 pe TCDD/kg/day. A 
preliminary report cites reduced fertil- 
ity and litter survival in f, rats as the 
reasons for discontinuing the 0.1 pg/ 
kg dose level; significantly reduced fer- 
tility was also observed at 0.01 pg/kg. 
“Clearly evident” indications of toxic- 
ity at 0.01 pg/kg among f, and f; lit- 
ters, included smaller litter size at 
birth, plus decreased survival and 
growth of neonates. Dilated renal 
pelvis was observed in each of the 
three f; rats at 0.1 yg/kg which sur- 
vived to adulthood. Increased frequen- 
cy of this anomaly was also seen 
among weanlings at lower doses; how- 
ever, a dose-related or generational 
correlation could not be made. In sum- 
mary, Dow concluded that “the repro- 
ductive capacity of rats ingesting 
TCDD was clearly affected at dose 
levels of 0.01 and 0.1 pg/kg per day, 
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but not at 0.001 ywg/kg per day, 
through three successive generations.” 
The preliminary report did not include 
the numerical data necessary for 
Agency evaluation. Analysis will con- 
tinue as these become available. 

In summary, studies have estab- 
lished that TCDD is fetotoxic and ter- 
atogenic at doses as low as 0.25ug/ke 


TABLE 12. 


in the rat (Khera and Ruddick, 1973) 
and at 0.3 wg/kg in the mouse (Neu- 
bert and Dillmann, 1972). Table 12 
lists the no-effect levels for teratogeni- 
city in rats and mice from TCDD. No 
fetotoxic or teratogenic effects have 
been observed at doses of 0.03.g/kg in 
rats (Sparschu et al., 1971) and 0.1pg/ 
kg in mice (Smith, 1976). 


Summary of no-effect levels for teratogenesis from 2,3,7,8-ICDD 








Reference 


Species 


Administration 


Route of No-Effect Levels, 


Ug/kg/day 





Courtney and Moore 
(1971) 


Rat 
Mouse 


Khera and Ruddick 
(1971) 


Rat 


Sparschu et al. 
(1971) 


Rat 


Neubert and Dillman 
(1972) 


Smith et al. 
(1976) 





SC = Subcutaneously 


SC 


sc 


Oral 


Oral 


Oral 


Oral 





~ (40) 


c. Chick Embryos. Buu Hoi et al. 
(1971) established that 0.02ug/kg 
TCDD caused teratogenic effects in 
chick embryos. Bowes et al. (1973) and 
Verrett (1970) confirmed their results. 
They found abnormalities in the 
beaks, eyes, and feet of chick embryos. 

3. Exposure Analysis.—In order to 
determine whether a rebuttable pre- 
sumption should be issued based on re- 
productive and fetotoxic effects, pur- 
suant to section 162.11(a)(3)(ii)(B), the 
working group must determine wheth- 
er or not an ample margin of safety 
exists between the levels of 2,4,5-TCP 
or its salts and/or TCDD which pro- 
duce reproductive and fetotoxic ef- 
fects, and the level(s) to which the 


population at risk (women of child- 
bearing age) can reasonably be antici- 
pated to be exposed. 

Social changes over the last few 
years, however, have given women the 
opportunity for employment in areas 
that were once considered open only 
to men. Since women of child-bearing 
age are now employed in all types of 
occupations, they have become part of 
the population at risk with potential 
exposure to 2,4,5-TCP, its salts and/or 
TCDD. 

In order to determine whether an 
ample margin of safety exists, the 
working group must first determine 
how much 2,4,5-TCP (or salts) a 
woman could be exposed to. Both in- 
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halation and dermal exposure routes 
_were examined. 


For. each of these analyses, the 
working group assumes a woman to 
weigh 60 kg. The following calcula- 
tions are based on an exposure analy- 
sis for 2,4,5-TCP, its salts and TCDD 
performed by EPA’s criteria and evalu- 
‘ation division. 


For purposes of this analysis, the 
working group considered currently 
registered uses where the possibility of 
exposure to 2,4,5-TCP, its salts and/or 
TCDD existed. 


Large quantities of 2,4,5-TCP and its 
sodium and potassium salts are used in 
industrial and other nonagricultural 
pesticide formulations for controlling 
bacteria and fungi. The following in- 
dustries are the largest users of formu- 
lated products containing 2,4,5-TCP 
and its sodium and potassium salts: 
cooling towers; paper and pulp mill 
systems; hide and leather processing; 
miscellaneous industrial and institu- 
tional uses, including disinfectant use. 

To a large extent most of the above 
industries use the sodium salt of 2,4,5- 
TCP because of its higher water solu- 
bility. About 10-15 percent of the com- 
mercial products for these uses con- 
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tain 2,4,5-TCP itself. The commercial 
products can contain other chemicals 
including pentachlorophenol, tetrach- 
lorophenol, and lower chlorophenols, 
as well as other active ingredients, or- 
ganic solvents, and emulsifiers. A con- 
taminant in 2,4,5-TCP-containing pes- 
ticides is 2,3,7,8-tetrachlorodibenzo-p-- 
dioxin (TCDD) which is currently 
present up to a maximum concentra- 
tion of 0.1 ppm (Crosby et al., 1973). 
To estimate human exposure to 
2,4,5-TCP or its salts in the above four 
major use patterns, -available pub- 
lished literature was consulted. It 
should be noted that exposure data 
for 2,4,5-TCP or its salts was unavail- 
able from the Occupational Safety 
and Health Administration (OSHA) or 
from other sources associated with oc- 
cupational exposure of workers in the 
aforementioned industries. However, 
by making certain assumptions, esti- 
mates of potential human exposure to 
2,4,5-TCP or its salts and TCDD can 
be made. Such estimates of human ex- 
posure in terms of derman and inhala- 
tion exposure are described in four 
sections of this analysis, specifically 
addressed to the major use patterns. 
For the purpose of this analysis, it is 
assumed that the penetration of 2,4,5- 
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TCP or its salts and TCDD into the 
human skin has a value of about 10 
percent. This is similar to the penetra- 
tion value of several other chlorinated 
hydrocarbons which is about 7-15 per- 
cent (Maibach and Feldman, 1974). It 
is also assumed that the TCDD con- 
tent in commercial 2,4,5-TCP or its 
salts is at a maximum of 0.099 ppm. 
For the purpose of this analysis -a 
maximum figure of 0.1 ppm TCDD is 
used. Lung absorption of TCDD by in- 
halation is assumed to be 100 percent. 


SUMMARY 


This report discusses levels of 
human exposure to 2,4,5-TCP or its 
salts and TCDD that can be expected 
at specific use sites. The estimated 
values for TCDD dermal and inhala- 
tion exposure to women are summa- 
rized in table 13. Table 14 shows the 
estimated exposure to 2,4,5-TCP and/ 
or its salts. Because of the possible ter- 
atogenic effects from TCDD, this anal- 
ysis is predicated on the basis that the 
workers are women even though many 
of the positions that may result. in ex- 
posure are held by men. No estimates 
of total individuals that may be ex- 
posed are available at this time. 
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TABLE 13. 


Human exposure levels to TCDD 





NOTICES 





Use 


Site 


* 


Product 
Number 


Dermal Exposure 


Micrograms/kg body wt/day Micrograms/kg body wt/day 
Inhalation Exposure 





Industrial 


Cooling Tower 


Water Systems 


Paper & Pulp Mills 


Leather 


-6 


0.37 x 10 


—6 

1.4 x 10 
-6 

0.2 x 10 
-6 

4.9 x 10 


ee 
2.3 x 10 
-6 
9.0 x 10 
-6 
5.5 x 10 
-6 
8.7 x 10 


Non-Industrial 





-6 -6 
0.88 x 10 

-6 
0.49 x 10 


Hospital- Applicators 


- Patients 





TABLE 14. Human exposure levels to 2,4,5-TCP and/or its salts 








* 


Use Product 
Site Number 


Milligrams/kg body wt/day Milligrams/kg body wt/day 
Dermal Exposure Inhalation Exposure 





Industrial 
Cooling Tower Product A 0.0037 
Water Systems Product B 0.014 
Paper & Pulp Mills Product C 0.002 
Leather Product D 0.049 


Non-Industrial 





Hospital- Applicators Product E 


~- Patients Product E 





* Product refers to examples of commercial formation discussed in the text of 
this report under specific use site. 


Product % 2,4,5-TCP or Na 2,4,5-TCP 





7.2% (sodium salt) 
85% (sodium salt) 
15%  (trichlorophenol) 
17.5% (sodium salt) 
2.32% (sodium salt) 
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= : 
a. Exposure Analysis for 2,4,5-TCP or 
its Salts in Industrial Cooling Water 
Systems. There are two types of cool- 
ing tower water systems in industry, 
one totally enclosed and the other 
open to the atmosphere. A typical en- 
closed cooling water system usually 
contains water storage tanks connect- 
ed to an application manifold; water 
circulates between a storage reservior, 
chiller, and open gutters below the 
point of application such. as dies, roll- 
ing mills, etc. These systems usually 
contain 20,000-100,000 gallons of cool- 
ant. At the point of application consid- 
erable evaporative losses occur‘ so 
make-up water is constantly pumped 
from the water storage tanks. The 
cooling water systems are generally 
very large..Such systems, called ‘“‘cool- 
ing towers”, are found in heavy indus- 
trial manufacturing sites dealing with 
millions of gallons of water. These 
large towers are designed to provide a 
large evaporative surface where water 
cascades over heat exchangers. They 
are usually built outside of the pro- 
duction buildings, but maintenance 
workers and cooling tower operators 
could be exposed to this cooling water. 

In both situations, regardless of the 
size of the cooling water systems, peri- 
odic water discharge occurs as blow- 
down. Such. discharges are needed to 
maintain a clean system. 


Percent Concentration 





of Technical Na 2,4,5-TCP Concentration 


Product A 7.2% 


Product B 85% 
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There are a large number of com- 
mercial algicidal formulations recom- 
mended for cooling tower application 
which contain 2,4,5-TCP or its salts. In 
some commercial formulations, it is 
noted that 2,4,5-TCP and/or its salts 
are the only active ingredients. For 
most products 2,4,5-TCP, or its sodium 
and potassium salt, is used in conjunc- 
tion with pentachlorophenol, sodium, 
and potassium pentachlorophenate, 
and other chloropheno!s. Pentachloro- 
phenol and its salts are used whenever 
a wood preservative effect is needed in 
cooling towers. In the cooling tower 
systems, the pesticide is periodically 
added to maintain an effective algici- 
dal concentration. 

Factory. workers, in the vicinity of 
the cooling water systems and the 
cooling tower, are potentially exposed 
to 2,4,5-TCP or its salts and its impuri- 
ty TCDD by dermal contact or inhala- 
tion. Upon investigation, it was 
learned that automatic metering de- 
vices are generally used to add the 
2,4,5-TCP-containing pesticide. 

Two specific pesticide formulation 
products are considered for the pur- 
poses of estimating the levels of expo- 
sure. According to label data, the per- 
cent. concentration of technical Na 
2,4,5-TCP in the product and the-con- 
centration level of the product recom- 
mended for effectiveness is: 


Recommended 
Product Use 


Na 2,4,5- 
TCP Active 


Ingredient 
22 ppm 





300 ppm 


0.85 lbs/1000 gal 87 ppm 





i. Dermal Exposure. It is assumed 
that maintenance workers and cooling 
tower operators could be exposed to 
some dermal contact with the cooling 
water. It is-estimated that possibly 100 
ml/day of cooling water could come in 
contact with a person. The Na 2,4,5- 
TCP content is each ml of cooling 
water is calculated, and then based on 
an assumed skin penetration rate of 10 
percent for Na 2,4,5-TCP, the dermal 
exposure for a 60 kg woman to this 
compound is estimated as follows: 


Product A 


For product A the content of Na 
2,4,5-TCP in the treated cooling water 
is 22 ppm or 22 mg/1. Therefore, the 
100 ml that might contact the skin per 
worker per day will contain 2.2 mg of 
Na 2,4,5-TCP. Since the penetration of 
the pesticide into the human body is 
assumed to be 10 percent, the dermal 
exposure to Na 2,4,5-TCP can be esti- 


mated to be: 2.2 mg x 10 percent + 60 
kg = 0.0037 mg/kg/day. Dermal expo- 
sure to TCDD will then be 0.00037 mg 
(0.0037 mg/kg/day x0.1x10°) or 
0.37x 10-* pe/ke body wt/day. 


Product B 


Cooling water treated with product 
B contains 87 mg/l of Na 2,4,5-TCP. 
One hundred m1 of this cooling water, 
the quantity estimated to contact the 
skin per worker per day will contain 
8.7 mg Na 2,4,5-TCP. Since the pene- 
tration of the pesticide into the 
human body is rated at 10 percent, the 
dermal exposure to Na 2,4,5-TCP is es- 
timated to be 8.70.1 (10 percent) + 60 
kg = 0.014 mg/kg/day. Dermal expo- 
sure to TCDD will then be 0.014 
mg x 0.1x10-* or 1.4x 10-* ywg/keg body 
wt/day. 

ii. Inhalation Exposure. While work- 
ing in and around cooling towers for 
approximately 2 hours a day, workers 
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are subject to inhalation exposure 
from pesticides added to cooling water. 
Because of the high evaporation rate 
it is assumed that the air a worker will 
breathe in the cooling tower will have 
100 percent relative humidity at 20° C. 
Under these conditions, 1 m° of air 
contains 17.3 grams of water. It is as- 
sumed that the pesticide is carried 
into the air in proportion to its con- 
centration in the cooling water. 


Product A 


. If the Na 2,4,5-TCP content is 22 
ppm or 22 mg/l, and the breathing 
rate is 1.8 m* hr; then a 60 kg worker 
will receive the following exposure 
0.0173 1/m*x 22 mg/l x 1.8 m*/hr x 2 
hrs + 60 kg or 0.023 mg/kg/day Na 
2,4,5-TCP, which implies a dose of 
0.023 x.1x10-* or 2.3x10-* phe TCDD/ 
kg/day. 


Product B 


As above, the exposure to product B 
is calculated as follows: 0.0173 1/ 
m*x 87 mg/1x 1.8 m*/hrx 2 hrs~60 kg 
or 0.0903 mg/kg/day Na 2,4,5-TCP 
which is equivalent to 0.0903 x 0.1 10-6 
or 9.03 x 10- Sug TCDD/kg/day. 

b. Exposure Analysis for 2,4,5-TCP 
and its Salts in Paper and Pulp Indus- 
try. Paper and pulp mills use commer- 
cial formulations containing 2,4,5-TCP 
or its salts for controlling bacteria and 
fungi. In this analysis commercial 
products recommended for white 
water and stock systems of the paper 
mills, and the commercial products 
used in pulp, paper, and paper board 
manufacturing have been studied. The 
typical commercial product \recom- 
mended for the control of bacteria and 
fungi in the above processes contains 
15 percent 2,4,5-TCP by weight with 
the corresponding TCDD impurity. 
Customarily, the pesticide is added di- 
rectly to the system using a metering 
device. 

i. Dermal Exposure. Product C (15 
percent 2,4,5-TCP) is added to pulping 
systems at the rate of 0.825 1lb/1,000 
gallons under the most demanding 
conditions. This is equivalent to ap- 
proximately 100 ppm of the formula- 
tion and therefore, 15 ppm 2,4,5-TCP. 

Workers in pulp/paper mills periodi- 
cally take samples to monitor the 
process for quality control. Assuming 
sampling is done hourly and each time 
the worker wets one hand (10 ml); 
then, an exposure of 80 ml/day is pos- 
sible. A 60 kg worker could then be ex- 
posed to 0.08 1/dayx15 mg/1x0.1 (ab- 
sorption)—60 kg or 0.002 mg 2,4,5- 
TCP/kg/day. TCDD exposure would 
then be 0.002x0.1x10-* or 0.2x 10° Sug 
TCDD/kg/day. 
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(ii) Inhalation Exposure. At the ex- 
posed tank areas, open conveyors, and 
open-spurting locations, the mill 
worker will be exposed to contaminat- 
ed air. It is assured that conditions of 
100 percent relative humidity and 
20°C prevail. In that case the air 
would contain 17.3 grams water/m*. If 
it is assumed that the pesticide is pres- 
ent in the same proportion as the pro- 
portion in the process water, then an 
inhalation can be calculated. This 
would represent a worst case situation 
as salts are generally not volatile. 
Using a value of 15 ppm (15 mg/1) and 
the worker’s breathing rate of 1.8 m*/ 
hr, the worker would be exposed to 1.8 
m?*/hrx15 mg/1x.0173 1/m*=0.47 mg 
2,4,.5-TCP/hr. It is reasonable to 
assume that during an 8-hour shift, 
the worker will be exposed at least 7 
hours to mill spray and contaminated 
air at specific locations. On this basis, 
the inhalation exposure (100 percent 
absorbed) to 2,4,5-TCP for the worker 
having a body weight of 60 kg will be 
0.47 mg/hrx7 hrs+60 or 0.055 mg/kg 
body weight/day. Based on a TCDD 
content of 0.1 ppm in 2,4,5-TCP, the 
inhalation of TCDD by the factory 
worker is 55 ypgx0.1x10°* or 
5.5x 10- Sug TCDD/keg/day. 

d. Exposure Analysis for 2,4,5-TCP in 
the Leather Industry. According to An- 
derson (1976), fungicides and bacteri- 
cides that contain 2,4,5-TCP or its 
salts can be used at any stage of oper- 
ation requiring control of fungi or bac- 
teria; however, it is most commonly 
used in the tanning process. Upon 
evaluation of all the processes dealing 
with the preparation of hides and tan- 
ning operations, i.e. tanning, soaking, 
bating, beam house washing, .and 
fleshing and washing, it is evident that 
several workers constantly handle wet 
leather and wash waters used in the 
leather treating frocess, which con- 
tain anti-bacterial and anti-fungal 
agents to cope with the heavy growth 
of bacteria and fungi. Data on expo- 
sure levels of pesticides in tanneries 
are not available; however, it is reason- 
able to make the following assump- 
tions. 


1. There is a percentage of workers ex- 
posed to pesticide-containing water. The dif- 
ference in the exposure is based on specific 
tannery operations which may vary in the 
pesticide amount and frequency. The tan- 
ning and fleshing/washing operation appear 
to provide the most exposure. : 

2. It has-been observed that a person 
wearing gloves and an apron could possibly 
get the diluted formulation on exposed skin 
areas during certain operations. Each time a 
worker is wet in that manner, approximate- 
ly 50 ml of water containing small quanti- 
ties of organic substances could reach the 
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exposed skin surface. The penetration of 
2,4,5-TCP through the skin is assumed to be 
10 percent. 

i. Dermal Exposure. For the pur- 
poses of estimating the dermal expo- 
sure of factory workers in the leather 
industry, a representative pesticide 
product used in tanneries is. consid- 
ered. This product contains 17 percent 
of sodium 2,4,5-trichlorophenate 
(product D). The label directions of 
the product recommend a dilution of 
the commercial formulation at a rate 
of 1 pound per 1,000 gallons of water. 
This is equivalent to 0.021 mg/ml of 
Na 2,4,5-TCP in the process water: 


1 1b/1,000 gal=0.454 em/gal=454 mg/ 
galx17.5 percent Na 2,4,5-TCP+3,785 
ml/gal or 0.021 mg/ml Na 2,4,5-TCP 


Based on the assumption that during the 
fleshing and washing operation (the worst 
case) in the leather industry, the worker 
could possibly be exposed to 1,400 ml of the 
process water containing the pesticide per 
day. Further, based on the assumption that 
the penetration of the Na 2,4,5-TCP into 
the human body is 10 percent, Na 2,4,5-TCP 
exposure is estimated to be 0.1 (10 per- 
cent)x1,400 mlx0.021 mg/ml=2.94 mg Na 
2,4,5-TCP/day. The average body weight of 
a woman worker is assumed to be 60 kg, 
than a woman tannery worker would receive 
a dermal exposure of 2940 pg+60=49 pg Na 
2,4,5-TCP/kg body weight/day. An addition- 
al factor of 0.1x10-* converts this to the 
TCDD exposure: 4.9x10-ug TCDD/kg/ 
body wt/day. 

Similarly, the dermal exposure to TCDD 
for the tanning operation in which approxi- 
mately 200 ml instead of 1,400 ml might 
contact a worker, results in 0.7x 10-*ug/kg 
TCDD of body wt/day. This range of values, 
0.7 to 4.9x10- Sug TCDD/keg/day, is calculat- 
ed on the total quantity of treated water 


Product 


% Na 2,4,5-TCP 


contacted per person/day by exposure to 
different types of operations. 


ii. Inhalation Exposure. In tanneries, 
workers will be exposed to water vapor 
from tanks and processing vats. If 100 
percent humidity and 20°C conditions 
prevail, then the air will contain 17.3 
gm/m*. It is assumed that the breath- 
ing rate is 1.8 m*/hr and that the pes- 
ticide is present in the air in the same 
proportion as in the process water. 
Then, a 60 kg worker could be exposed 
to 17.3 ml/m*x0.021 mg/m1x1.8 m°/ 
hrx8s hr=+60kg=0.087 mg Na 2,4,5- 
TCP/kg/day. TCDD exposure would 
equal 0.087 x 0.1 10-¢ or 
0.0087 x 10- ‘mg or 8.7 x 10-Sug/ke/day. 

e. Exposure Analysis for 2,4,5-TCP 
Used in Hospitals.—(1) Introduction. 
Exposure is estimated in this analysis 
for pesticide formulations which are 
used as disinfectants in hospitals. 
These commercial products used as 
disinfectants/bactericides contain 
2,4,5-TCP or its salts (sodium and po- 
tassium), other active ingredients, and 
inerts. These commercial products are 
concentrates for which the manufac- 
turer prescribes a specific dilution 
ratio in water prior to application. To 
estimate quantitatively how much 
TCDD in Na 2,4,5-TCP may be re- 
leased into the hospital environment, 
the usage pattern of typical commer- 
cial pesticide formulations that con- 
tain Na 2,4,5-TCP which are recom- 
mended for hospital use have been 
considered. For this purpose, data on a 
commercial pesticide formulation is 
summarized below. 


Recommended Na 2,4,5-TCP 
Dilution g/100 gal 





Product E 


2.32% 





1:128 68.6 





One hundred gallons of such a dilut- 
ed solution will contain 0.78 gallons of 
formulated product. Since product E 
contains 2.32 percent Na 2,4,5-TCP, 
100 gallons will contain 0.018 gallons 
Na 2,4,5-TCP. There are 3,785 gm/gal 
(density of 1), and therefore 68.6 
grams of Na 2,4,5-TCP are present in 
100 gallons. 


Data on dermal or inhalation expo- 
sure of pesticides containing 2,4,5-TCP 
in hospital use are not available. 
Therefore, to provide estimates, the 
following assumptions are made: 


1. Uniform dispersion of 2,4,5-TCP and 
TCDD in the confined areas of the hospital. 
2. Possible contact of hospital workers 


with the disinfectant solution on the hands, 
face, and “V” of neck of hospital workers. 

3. The application of the product is made 
on relatively low absorptive surfaces. All of 
the 2,4,5-TCP contained in the applied film 
of the disinfectant solutions probably  es- 
capes into the interior atmosphere due to 
volatilization. The application of the pesti- 
cide is made at regular intervals by hospital 
workers mopping, wiping, or swabbing the 
interior surface of the hospital. 

A typical hospital wing uses 100 gallons of 
disinfectant solution per day. 


i. Dermal Exposure. Using Product E 
{the one having the highest Na 2,4,5- 
TCP content) the Na 2,4,5-TCP con- 
centration would be 0.686° gm/gal of 
solution. Making the assumption that 
one cup of the diluted solution may 
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spill on her skin, the worker could 
then be exposed to 1 cup x 0.686 gm/ 
gal ~ 16 cups/gal or 0.043 gm of Na 
2,4,5-TCP of which 10 percent (4.3 mg) 
could be absorbed during an 8-hour 
workday at the hospital. Based on a 60 
kg body weight, a woman could be ex- 
posed to 4.3 mg ~ 60 kg or 0.07 mg Na 
2,4,5-TCP/kg/day. For TCDD the ex- 
posure would be 0.07 mg x 1000 pe/ 
mg x 0.1x10-* or 7x10-* ne TCDD/ 
kg/day. 

ii. Inhalation Exposure. Both hospi- 
tal workers and patients breathe the 
air in the hospital wards and work 
area. It is recognized that because of 
the restful conditions of the patients, 
they have a somewhat lower breathing 


rate, while the hospital worker may 


have a higher breathing rate. 

For the purposes of estimating the 
relative quantity of TCDD release, it is 
assumed that 50 patients occupy semi- 
private rooms having a volumetric 
space of approximately 60 m°/room 
(20 ft x 10 ft x 10 ft). The volumetric 
air space of the hospital wing with 10 
employees is estimated to be approxi- 

“mately 1,800 m* which includes the 25 
patient rooms (1,500 m‘) corridor, and 
necessary support area (300 m‘). For 
the size of the hospital wing and rec- 
ommended air ventilation of 1,800- 
2,400 ft*/hr/person (approximately 60 
m*) (Air Quantities for Ventilation, 
ith ed.), the total circulated air 
volume for an 8-hour period would be 
60 m* (ventilation) x 60 (patients and 
employees) x 8 (hr/day) or 28,800 m‘*. 

Of the 100 gallons of disinfectant ap- 
plied, about 1 cup per gallon or 6.25 
gallons (100 cups) will be distributed 
in the hospital wing interior. This 
quantity contains 0.043 gm Na 2,4,5- 
TCP/cup x 100 cups or 4.3 gm Na 
2,4,5-TCP/100 cups or 4.3x(0.1x10"5 
gm TCDD or 0.43 gm x 10°* gm 
TCDD/100 cups. 

Since it is estimated that in a water 
solution, 25 percent of the TCDD 
could volatilize before drying, it is as- 
sumed that 25 percent x 0.43x10-* gm 
(amount of TCDD/100 cups diluted 
formulation) or 0.108x10-* gm TCDD 
is volatilized. Based on the total circu- 
lated air volume for an 8-hour period, 
28,800 m°, then: 3.7x10-* ng/m* would 
be available. [0.108x10-* -—28,800 
‘m*=3.7x10°% gm TCDD/m? or 
3.7 10-* pg/m$. : 

If the breathing rate of the patients 
is 1.0 m*/hr and that of the workers is 
assumed to be 1.8 m°*/hr, then the ex- 
posure could be: 


a. Hospital worker (60 kg): 1.8 m*/hr x 8 
hr x 3.7x10-* ng TCDD/m* —60 kg or 
0.88 x 10-* pe TCDD/keg/day. 

b. Hospital worker (60 kg): 1.8 m°/hr x 8 
hr x 4.3 gm TCP/100 cups x 25 percent 
volatilization —28,800 m* —60 kg = 0.00895 
mg Na 2,4,5-TCP/kg/day. 

c. Hospital patient (60 kg): 1.0 m°/hr x 8 
hrx3.7x10-* pg TCDD/m* -60 kg or 
0.49 x 10-* pe TCDD/kg/8 hrs. 


NOTICES 


d. Hospital patient (60 kg): 1.0 m*/hr x 8 
hr x 4.3 gm TCP/100 cups x 25 percent 
volatilization —28,800 m —60 kg = 0.00497 
mg Na 2,4,5-TCP/kg/day. 


f. Conclusions. The sum of the 
dermal and inhalation exposures to 
TCDD (per table 13, page 44) were 
compared to the TCDD no-adverse- 
effect level for teratogenicity and feto- 
toxicity, 0.03 wg/ky body weight/day 
(Sparschu et al., 1971). The difference 
between this no-adverse-effect level 
and the calculated exposure repre- 
sents an adequate margin of safety. 
However, preliminary data (Traynor, 
1977) indicates the no-effect level may 
be one order of magnitude less. 

The dermal and inhalation expo- 
sures for 2,4,5-TCP or its salts (see 
table 14, page 45) were also compared 
to the no-adverse-effect level for feto- 
toxicity, 0.9 mg/kg body weight/day 
(Neubert and Dillmann, 1972). Since 
the difference between this no-ad- 
verse-effect level and the calculated 
exposure did not represent an ade- 
quate margin of safety, the working 
group recommends issuance of a re- 
buttable presumption against registra- 
tion based on fetotoxicity. The work- 
ing group realizes that this decision is 
based on only one test performed in 
1971. The 2,4,5-TCP used in this test 
was specified as being of analytical 
grade from a company in Switzerland 
with no TCDD content specified. The 
technology for manufacturing 2,4,5- 
TCP with low TCDD content, as well 
as the capability for the identification 
of low levels of TCDD, probably was 
not as advanced in 1971/1972 as it is 
today. 

The working group requests regis- 
trants and other interested persons, 
who have comments or relevant data 
regarding 2,4,5-TCP/TCDD, exposure 
estimates and margins of safety to 
submit such information to _ the 
Agency. 


IV. EVIDENCE NOT SUFFICIENT TO 
SuPrPortT A REBUTTABLE PRESUMPTION 


A. MUTAGENIC EFFECTS OF TCDD IN TEST 
ANIMALS 


40 CFR 162.11 provides that a rebut- 
table presumption shall arise if a pes- 
ticide’s ingredient(s), metabolite(s), or 
degradation product(s) “(iJnduces mu- 
tagenic effects, as determined by mul- 
titest evidence.” The genetic effects of 
TCDD have been studied by several 
researchers. Some of the tests suggest 
that this dioxin is a mutagen. 

1. Studies Demonstrating the Muta- 
genic Effects of TCDD. Hussain et al. 
(1972) evaluated the mutagenic activi- 
ty of TCDD (99% pure) on three dif- 
ferent microbial test systems. In the 
first study TCDD significantly in- 
creased the incidence of reverse muta- 
tions in Escherchia coli Sd-4 adminis- 
tered 2 pg/ml TCDD from streptomy- 
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cin dependence to streptomycin inde- 
pendence. This was the only dose at 
which mutations were clearly ob- 
served. No details of the experimental 
protocol were given and _ statistical 
methods were apparently not em- 
ployed in assessing the data. 

The second test by Hussain studied 
reverse mutation from histidine de- 
pendence to histidine independence in 
Salmonella typhimurium strains TA 
1532 and TA 1530. TCDD was positive 
in TA 1532 but negative in TA 1530. 
This indicates that TCDD acts as a 
frameshift mutagen. ICR-170 was 
used as a positive control in the test 
with TA 1532. No positive or negative 
controls were tested in TA 1530. 

In the third test, Hussain observed 
slight prophage induction in E. coli K- 
39. However, data from this test were 
difficult to evaluate because the sol- 
vent used, DMSO, causes cellular ef- 
fects. 

A preliminary report on the chromo- 
somal analysis of hospital patients ex- 
posed to TCDD in the accident at the 
Seveso, Italy, factory was presented at 
a Department of Health, Education, 
and Welfare meeting on October 12, 
1976 <Pertel, 1977). An _ increased 
number of chromosomal lesions (gaps, 
chromatidic and chromosomal breaks 
and rearrangements) were observed in 
the somatic cells of the 2- to 28-year- 
old males and females tested. Cytoge- 
netic studies of tissues from the thera- 
peutic abortions performed on women 
who were exposed to TCDD during 
the accident indicated that there was 
chromosomal damage to cells in ma- 
ternal peripheral blood and placental 
and fetal tissues. These preliminary 
results were based on a small number 
of samples and no specific data is 
available at this time. 

2. Studies in Which Mutagenic Ef- 
Sects Were Not Observed. Khera and 
Ruddick (1973) conducted dominant 
lethal tests in which male Wistar rats 
received TCDD at dosages of 4.and 8 
pe/kg/day. The studies indicated that 
no dominant lethal mutations arose 
during the 35 days posttreatment. The 
period examined corresponded to post- 
meiotic stages of spermatogensis. 

A cytogenetic screening study of the 
effects of TCDD on the bone marrow 
cells of male Osborne-Mendel rats was 
performed by the Food and Drug Ad- 
ministration (Green, 1975). Two sepa- 
rate experiments were performed. The 
first was a multiple dose test in which 
10 pe/kg/day was administered by in- 
tubation daily for 5 consecutive days. 
In the second test, single doses of 5, 
10, and 15 pg/kg TCDD were adminis- 
tered intraperitoneally and 20 ye/kg 
(the highest dose) was administered 
orally. There was no evidence from 
these studies to indicate that TCDD 
produced cytogenetic damage in the 
bone marrow of these male rats. Tox- 
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icity, which was indicated by a slight 
weight loss, was noted in the rats that 
received a single dose of 15 or 20 pe/ke 
(the highest dose levels). This suggest- 
ed that the dose level may have been 
too low. 

Therefore, the working group con- 
cludes that, although there is some 
evidence that TCDD is a mutagen in 
microbial systems, the data is not suf- 
ficent to form the basis of a rebuttable 
presumption. Additional information 
or studies on the mutagenic effects of 
TCDD should be submitted to the 
Agency for further review. 


B. OTHER EFFECTS OF TCDD 


1. Enzymatic Effects. Whether there 
is a relationship between the effects of 
TCDD and chemical carcinogenesis 
has been the subject of several studies. 
Marquardt et al. (1974) found evidence 
that aryl hydrocarbon hydroxylase 
(AHH) is strongly involved in chemical 
’ carcinogenesis because many chemi- 
cally nonreactive compounds must be 
metabolized by cellular ‘enzymes 
before they can act as carcinogens. 
Buu-Hoi et al (1971) found that even 
in very low doses TCDD could greatly 
disturb the enzymatic character of an 
organism as do certain typical carcino- 
genic substances (e.g., benzo/a/pyrene 
and p-dimethylaminoazobenzene). 

In a paper on AHH, Kouri et al. 
(1974) stated that TCDD itself is not a 
potent carcinogen in mice. However, 
the extent to which the synergistic 
action .of TCDD and 3-methylcho- 
lanthrene (MC) produces cancer in dif- 


TABLE 15. LD—-50 values 


ferent strains of mice is directly pro- 
portional to the increase in hydroxy- 
lase activity and associated cytoch- 
rome P-450 content. They reported 
that the basal enzyme activity might 
correlate with the enzyme activities 
that could be induced by either TCDD 
or MC. They found TCDD to be 40 to 
60 times more potent as a inducer of 
AHH in cultured human lymphocytes 
than was MC. Poland and Glover 
(1974) showed that TCDD is approxi- 
mately 30,000 times more potent than 
MC as an inducer of AHH in rat liver. 

2. Toric Effects on Humans. There 
are several adverse effects that occur 
in humans as a result of exposure to 
TCDD. The most well known is chlor- 
acne, a severe and persistent disease of 
the skin that is very difficult to cure 
(Schulz, 1957). Porphyria cutanea 
tarda (PCT) is another disease that is 
caused by exposure to TCDD and 
often accompanies chloracne (Blei- 
berg, 1964). PCT is.a defect of hepatic 
prophyria metabolism characterized 
by an over-production of porphyrins, 
fragility and photosensitivity of the 
skin, hyperpigmentation, hirsutism, 
and neurological and intestinal disor- 
ders (Poland and Kende, 1976). 

3. Toxic Effects on Other Mammals. 
The extreme toxicity of TCDD to a va- 
riety of animal species has been well 
documented (Abelson, 1970; Buu-Hoi 
et al., 1971; Rose et al., 1976; u- 
harson et al., 1958; Higginbot et 
al., 1968; Milnes, 1971; Sparschu et al., 
1971). The LD,. for TCDD is as low as 
0.6 pg/kg TCDD body weight in the 
guinea pig (table 15). 


for TCDD 








LD-50 ,ug/kg 


Reference 





0.6 


10 


22 
45 


Sparschu et al. (1971) 
Schulz (1968) 


Vos et al. (1974) 


Schwetz et al. (1973) 





4. Miscellaneous Toxic Effects. Many 
researchers have found the liver to be 
the main target for the toxic action of 
TCDD. Liver necrosis (Norback and 
Allen, 1973; Courtney and Moore, 
1971), stimulation of hepatic microso- 
mal enzymes (Piper et al., 1973; Gupta 
et al, 1973), and the formation of 
multi-nucleate parenchymal cells 
(Greig et al., 1973) are examples of the 
many adverse effects also attributed to 
TCDD exposure. 

Chick edema factor (Higgenbotham 
et al., 1968), severe weight loss, atro- 
phy of the thymus, and induction of 
hepatic and renal microsomal drug 
metabolizing enzymes (Fowler et al., 
1973) are some additional adverse ef- 
fects that have been noted. 


C. OTHER EFFECTS OF 2,4,5-TCP AND ITS 
SALTS 


Technical grade 2,4,5-TCP can irri- 
tate the eyes, skin, nose, and throat. 
Depending on the degree of exposure, 
ocular damage may include burns of 
the conjunctival membrane, severe 
conjunctival swelling, slight to moder- 
ate iritis, and corneal damage. Those 
exposed to 2,4,5-TCP have contracted 
chloracne and porphyria tarda. How- 
ever, these effects were attributed to 
the presence of TCDD as a contami- 
nant (Schulz, 1968). The toxic proper- 
ties of Na-2,4,5-TCP are similar to 
those of 2,4,5-TCP but are somewhat 
more intense. 

The LD, for 2,4,5-TCP has been es- 
tablished at concentrations varying 
from 820 to 2960 mg/kg body weight 
in the _rat. No nonreversible pathologi- 
cal changes were noted at the doses 
cited. The acute feeding studies with 
both 2,4,5-TCP and its sodium salt are 
summarized in table 16. 


McCollister .et al. (1961) adminis- 
tered a single dose of 1-3.98g/kg 2,4,5- 
TCP (97-98 percent pure) by intuba- 
tion to male rats. The acute oral LD, 
was calculated to be 2.96 g-kg/body 
weight, a finding which led the au- 
thors to conclude that 2,4,5-TCP is low 
in oral toxicity. 

In a 3-month sudy the authors fed 
rats 0 (control), 0.01, 0.03, 0.1, 0.3 or 1 
g 2,4,5-TCP/kg body weight in the diet 
for 98 days. Rats maintained at the 1/ 
kg/day level had only slight patholo- 
gic changes in the liver and kidneys. 
The kidneys showed moderated degen- 
erative changes in the epithelial lining 
of the convoluted tubules and early 
proliferation of the interstitial tissue. 
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c 
TABLE 16. 


NOTICES 


Summary of acute effects of 2,4,5-TCP and its sodium salt on rats 








Route of 


Chemical - Administration 


LD-50, 
mg/kg body weight 


3 Reference 





2,4,5-TCP oral 


2,4,5-TCP oral 


2,4,5-TCP oral 


2,4,5~TCP oral 


2,4,5-TCP intraperitoneal 
injection 


2,4,5-TCP subcutaneous 


injection 


Na 2,4,5-TCP oral 


2960 McCollister et al. 


(1961) 


820 Deichmann (1943) 


2460-2830 Dow Chemical Company 
(1976) 
620-835 Deichmann and Mergard 
: (1948) 


355 Farquharson et al. 


(1958) 
2100-2260 Deichmann and Mergard 
(1948) 
1620-1870 Dow Chemical Company 
(1976) 





The effects of 0.3 g/kg/day were 
milder than those at 1 g/kg/day. No 
adverse effects were noted in either 
male or female rats maintained at 
0.01, 0.03, or 0.1 g/kg. The authors 
concluded that 2,4,5-TCP is low in 
acute oral toxicity to rats when admin- 
istered in their diet for a period of 98 
days. 
In repeated feeding tests (20 oral 
doses in 28 days), the authors adminis- 
| tered doses of 2,4,5-TCP (.001, 0.01, 0.1, 
‘and 0.5 g/kg) to rabbits by intubation. 
- There were very slight kidney changes 
in rabbits administered 0.1 g/kg, and 
very slight kidney and liver changes in 
those given 0.5 g/kg. No pathologic 
changes were observed in rabbits in 
the two lowest dose groups. 
2,4,5-TCP and its sodium salt caused 
no dermal effects on guinea pigs 
(Dugois and Colomb, 1957), and only a 
slight reddening of rabbit skin after 
‘ brief exposure and mild to moderate 
chemical burns after longer exposures 
(Dow Chemical Co., 1976). Refined 
' 2,4,5-TCP also did not cause chloracne 
or other adverse effects in rabbits 
(Kimmig and Schulz, 1957). Rather it 
was the TCDD formed in the alkaline 
hydrolysis of 1,2,4,5-tetrachloroben- 





zene into 2,4,5-TCP that produced 
chloracne. 

Blackman et al. (1955) determined 
that the LD, for 2,4,5-TCP on the 
green water plant (Lemna minor) was 
1.65 mg/liter. The authors defined the 
LD; as the concentration which 
caused chlorosis in 50 percent of the 
plant fronds. 

Amer and Ali (1974) studied the cy- 
tological effects of 2,4,5-TCP on the 
meiosis, pollen viability, and yield of 
Vicia faba plants that had been 
sprayed or whose seeds had been 
soaked in the chemical. 2,4,5-TCP had 
no significant effect on the pollen 
— cells and no harmful effect on 
yield. 
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THE NoTICcE, Propuct SEARCH LISTING 


FEDERALLY REGISTERED PRODUCTS CONTAINING 
2,4,5-TCP 
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Registrant, Name, Address, and Product 
Name 


000334—Hysan Corp., 919 W 38th Street, 
Chicago, Ill. 60609. 
00323—Blue Grotto Hospital Disinfectant. 
000464—Dow Chemical U.S.A., P.O. Box 
1706, Midland, Mich. 48640. 
00131—Dowicide B. 
00160—Dowicide 2 Antimicrobial. 
001022—Chapman Chemical Co., Box 9158, 
Memphis, Tenn. 38109. 
00465—Permatox 110. 
00468—Permatox 155. 
00470—Chapman Permatox 150. 
00471—Permatox 110A Fungicide. 
001043—Vestal Laboratories—Division of 
Chemed Corp., 4963 Manchester 
Avenue, St. Louis, Mo. 63110. 
00015—Anti-Bacterial Vescu-Lite. 
001187—Virginia Chemicals, 3340 West Nor- 
folk Road, Portsmouth, Va. 23703. 
00085—Virchem 503 Microorganism Con- 
trol Chemical. 
001529—GAF Corp., Chemical Division, 140 
West 5ist Street, New York, N.Y. 10020. 
00004—Ansco-Preventol I. 
001677—Economics Laboratory, Inc., 
Superv. Reg. Services, Osborn Building, 
St. Paul, Minn. 55102. 
00029—Magnus Magnicide 12. 
001706—Nalco Chemicals Co., Regulatory 
Affairs Consultant, 2901 Butterfield 
Road, Oak Brook, Il. 60521. 
00006—Nalco 21-5. 
00027—Nalco 201. 
00033—Nalco 322. 
00054—Nalco 401 Microorganism Control 
Chemical. 
00057—Nalco 424 Microorganism Control 
Chemical. 
00081—Nalco 7323 Microorganism Control 
Chemical. 
00083—Nalco 272 (D-2092) Microorganism 
Control Chemical. 
00099—Nalco D-2303 Microorganism Con- 
trol Chemical. 
001730—American Cyanamid Co. Consumer 
Product Division, Attention Medical Di- 
rector, 859 Berdan Avenue, Wayne, N.J. 
07470. 
00014—Cytox 4310 Industrial Biocide. 
00037—Baco D-131 Industrial Cooling 
Treatment. 
001757—Drew Chemical Corp., 1 Drew 
Chemical Plaza, Boonton, N.J. 07005. 
00009—Biosperse. 
00025—Biocide 207. 
00037—Biocide 289. 
00042—Drewsperse 780 (for industrial use 
only). 


001762—Assoc. Chemists, Inc., 4401 South- 


east Johnson Ck Boulevard, Portland, 
oreg. 97206. 
00004—Oregon Brand Fungicide K-72. 
002079—Merck Chemical, Division Merck & 
Co., Inc., 200 Wagaraw Road, Rahway, 
N.J. 07065. 
00025—Metasol DX 3S Liquid. 
00037—Metasol TC-915. 
003533—Airkem, Division of Airwick Ind., 
Inc., 111 Commerce Road, Carlstadt, 
N.J. 07072. 
00028—Airkem C-Kem Sanitizing Rug 
Shampoo and Germicidal Concentrate. 
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003635—Oxford Chemicals, P.O. Box 80202, 
Atlanta, Ga. 30341. 
00110—Oxford Kontrol Cooling Tower Sli- 
micide. 
00130—Oxford Bacto-Phene. 
00131—Oxford Vapogene. 
00163—Oxford Germ-Master. 
00197—Oxford 1922 Disinfectant-Deter- 
gent. 
00198—Oxford 1925 Disinfectant-Deter- 
gent. 
00202—Oxford 1926. 
- 003876—Betz Laboratories, Inc., 4636 So- 
merton Road, Trevose, Pa. 19047. 
00015—Betz Slime-Trol Slime Control 
Agent. 
00026—Betz Slimicide formula 9 (Slime 
Control Agent). 
00027—Betz Slime-Trol RX-17. 
00030—Betz Fungicide F-14. 
00041—Betz Slime Trol RX-26. 
00065—Betz Slimicide B-7P (Pellets). 
00067—Betz Funficide Fungus Control 
Agent DE-316. 
00079—Betz Fungicide F-16 Fungus Con- 
trol Agent. 
00097—Slime-Trol RX-23. 
00116—Betz Slime-Trol RX-12A. 
004389—Pacific Chemicals Division, Pace 
National Corp., 500 Seventh Avenue 
South, Kirkland, Wash. 98033. 
00027—Microcide L-36 Algaecide and Bac- 
tericide. 
004643—Dearborn Chemical Division, W. R. 
Grace & Co., 320 Genessee Street, Lake 
Jurich, Ill. 60047. 
00005—Dearcide 711. 
00012—Dearcide 712. 
00019—Dearcide 713 Bacteriostat and Al- 
gaecide. 
005009—Tretolite Division, Petrolite Corp., 
Adm. Manager—Research, 369 Marshall 
Avenue, St. Louis, Mo. 63119. 
00013—X-Cide 410. 
00014—X-Cide 401 Industrial Bactericide: 
005135—Water Services Division, Universal 
Oil Products Co., 700 South Flower 
Street, Burbank, Calif. 91502. 
00018—OOP M-90 Algaecide. 


005427—Wright Chemical Corp., 1319 West 
Wabansia Avenue, Chicago, Il. 60622. 
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00036—Wrico RPV. 
00039—Wrico RTM. 
00045—Wrico PTB. 
005736—DuBois esearch Laboratories, 
DuBois, Chemical Division, Chemed 
Corp., 3630 East Kemper Road, Sharon- 
ville, Ohio 45241. 
00054—D-Slime, Algicide Bacteriostat. 
006338—Crystal Ext. & Chemical Co., Inc., 
8828 North Port Washington Road, Mil- 
waukee, Wis. 53217. 
00001—Crysticide U-32 Preservative. 
00002—Crysticide U-47 Preservative. 
006520—Hamblet & Hayes Co., Colonial 
Road, Salem, Mass. 01970. 
00001—H & H Kito B. 
00004—Kito L. 
00005—Kito G. 
00007—Sterozol N Germicide. 
00009—Sterozol T Preservative. 
00010—Sterozol U Preservative. 
00011—Sterozol JW Preservative. 
007240—Doall Co., 254 North Laurel 
Avenue, Des Plaines, Il. 60016. 
00001—Duall S.O.C. Soluble Oil Condi- 
tioner. 
007547—Western Chemical Co., 1345 Taney, 
North Kansas City, Mo. 64116. 
00005—Western Algaecide C Concentrated 
Liquid. 
00006—Western Algaecide Regular Liquid. 
00007—Western Algae & Slime Control D. 
00008—Western Algae & Slime Control 
R—Regular Liquid. 
007779—Houghton, E. F., & Co., Madison 
and Van Burden Avenues, Norristown, 
Pa. 19401. 2 
00008—Slimex No. 15. 
008428—Shrader Chemical Co., 1205 
South Santa Fe, Compton, Calif. 90221. 
00010—SC 710 Algaecide. 
008591—Mogul Corp., The P.O. Box 200, 
Chagrin Falls. Ohio 44022. 
00005—Mogul A-423. 
00006—Mogul A-421. 2 
008728—Precision Chemicals, Inc., P.O. Box 
19793, Station N, Atlanta, Ga. 30325. 
00004—Precision Algaecide Liquid CL-208. 
008928—Exxon Chemical Co., U.S.A., P.O. 
Box 3272, Houston, Tex. 77001. 
00005—Curexit 7671 Bactericide. 
00006—Curexit 7670 Bactericide. 


009743—Skasol, Inc., 40 eae Street, 
San Francisco, Calif., 9410 
00001—Skasol Biocide No. 
010145—Blumberg Co., Inc., P.O. Box 566, 
Peabody, Mass. 01960. 
00002—Vita-San 75. 
00003—Vita-San 10. 
Vita-San X100. 
010238—Zimmite Corp., 810 Sharon Drive, 
Westlake, Ohio 44145. 
00001—Chemtrol No. 7 Microorganism 
Control Chemical. 
010445—Water Management Division, 
Calgon Corp., Attention Leo Haney, 
Calgon Center, Box 1346 Pittsburgh, Pa. 
15230. 
00005—607 Microbiocide. 
010707—Magna Corp., 11808 South Bloom- 
field Avenue, Santa Fe Springs, Calif, 
90670. 
00002—Magna-440 Industrial Bacteriostat. 
00004—Magnacide 414. 
010880—March Chemical Co., Inc., 1464 
Sierra Vista Drive, Baton Rouge, La. 
70815. 
00001—Marcide 105. 
010932—Aqua-Service Engineers, Inc., 2431 
and 56th Street, Los Angeles, Calif. 
90058. 
00003—A-103 Liquid Algaecide. 
015300—Chemical Treatment Co., 500 Lick- 
ing Hole Road, Hanover Ind. Air Park, 
Ashland, Va. 23005. 
00004—Chemical Treatment CL-208. 
017664—Baroid Division, N.L. Industries, 
Inc., 2404 Southwest Freeway, Houston, 
Tex. 77006. 
00002—Barochem B 460. 
019149—Superior Chemical Co., Lafayette, 
La. 70501. 
00001—Superior S-55 Industrial Bacterios- 
tat. 
020375—Nutmeg Chemical Co., 125 Market 
Street, New Haven, Conn. 06513. 
00010—Nutmeg NC-151. 
00012—Nutmeg NC-71. 
00013—Nutmeg NC-72. 


009420—Water Chemists, Inc., 1275 South 
Boyle Avenue, Los Angeles, Calif. 90023. 
07183—Algicide 101L. 


(FR Doc. 78-21012 Filed 8-1-78; 8:45 am] 
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